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WATER POWER PLANT ECONOMICS 


BY O. B. COLDWELL. 


(The author, who is general superintendent Portland Railway, Light & Power Company, discusses 


this subject out of a wide experience. 


The variation in hydroelectric 


power plant practice is ap- 


preciated, but it is believed that the many points presented have a direct bearing upon water power plant 
economics. This paper was presented at the thirty-seventh annual convention of the National Electric 
Light Association, held at Philadelphia, Pa., last week—The Editors.) 


For a number of years past much time and atten- 
tion has been devoted to the subject of steam-plant 
economics. The Prime Movers Committee of the 
N. E. L. A. has undertaken in its annual reports to 
cover the subject in its details and numerous papers 
on various phases of it have been presented to the as- 
suciation. The American Electric Railway Associa- 
tion and other engineering bodies have also been active 
along the same lines. In fact, it has been the one all- 
important subject before the operating officials of cen- 
tral stations generally. 

The reason for this is quite evident. Of the total 
cost of manufacture, the operating cost, made up large- 
ly of fuel and labor, furms by far the greater part, and 
as improvements in efficiency of the plant result im- 
mediately in the saving of expense for fuel or labor, 
there has been much incentive for the operator to de- 
vote time to this important subject. 

Up to the present time most of the hydroelectric 
developments in this country have been built under 
rights owned or controlled by the developing company 
and as a result, after the development has been made, 
little attention, relatively speaking, is given to the 


amount of water used in the plant, or in other words, 
to the amount of energy consumed in turning out its 
product. 

As a general thing, the operating cost in the water 
power plant forms but a very small percentage of the 
total cost of production. Due to this fact, the subject 
of economics in water power plants has not been given 
as much attention as steam plant economics by the 
central station operating people. Inasmuch as step-up 
and step-down transformers and transmission lines 
are required before energy made in a water power plant 
is ready to turn over to the distributing system, all of 
which is ordinarily not necessary in the case of steam 
generation, it is interesting to note how much differ- 
ence there actually is in total cost of generation when 
beth steam and water power plants are put on an equal 
footing. For the sake of comparison, there are shown 
in Fig. 1 some curves of unit costs of production in 
cents per kilowatt hour for a combined steam and 
water power system at various capacity factors. It is 
thought that these curves bring out clearly the distinc- 
tion in the foregoing. A brief discussion of them is 


offered in the following: 
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River Mill Power Plant and Ambursen Dam—Portland Railway,Light and Power Company. 
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Abscissae give the value of capacity factor which 
may be defined as the ratio of the average load in kilo- 
watts during any particular period to the rated plant 
capacity; it might be called the load factor based on 
rated capacity. 

Ordinates above the zero line give fixed costs in 
mills per kilowatt hour, which for steam are taken at 
12 per cent on $100 per kw. investment, and for water 
as 11 per cent on $188 per kw., the steam investment 
figure being the average for the steam plants of the 
system, the water power investment figure being the 
average for the water power plants, including trans- 





Fig. 1. 


Steam and Water Power Plant Costs. 


mission investment and the cost of step-up and step- 
down transformers, thus putting the water power plant 
on a footing equivalent to that of the steam plant. 

Ordinates below the zero line give operating costs 
in mills per kw.-hr, the method employed in plotting 
making it possible readily to ascertain the total cost 
in mills per kw.-hr. at any particular capacity factor 
by adding together the values of the ordinates above 
and below the zero line. 

The water power operating cost curve was derived 
as a result of investigating the cost of operation of the 
several water power plants on the system; likewise 
the steam plant operating cost curve was derived as 
a result of studying the operating costs of the steam 
plants on the system, the fuel in use being sawmill 
refuse at the rate of one dollar per unit of 200 cu. ft. 

It is appreciated that the subject of hydraulic- 
plant economics, like that of steam plant economics, 
is a complex one, possible of endless variety and that 
there are many phases of it which in themselves could 
readily form the topic for a paper. The object in mind 
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in this paper is to submit for your consideration a gen- 
eral discussion of the elements entering into the de- 
sign, construction and operation of hydraulic plants 
which have to do with economy. 


Stream and Watershed. 


Few, if any, of our water power streams have flow 
characteristics such as will give a steady plant output 
the year through. If there is any choice in the matter, 
it is generally preferable, other things being equal, to 
select a stream with a low ratio of flood discharge to 
minimum flow. The possibility of storage reservoirs 
has a decided bearing on the matter, however, and be- 
fore the plant site is selected there should be at hand, 
if possible, reliable flow data over a period of years. 
Government statistics are often available and may 
sometimes be used with a considerable degree of con- 
fidence. 


The minimum and maximum flow and the dura- 
tion of the periods in which extreme conditions exist 
are important factors in the determination of the type 
and character of plant construction as well as the size 
and number of units ultimately to be installed. Inas- 
much as the majority of streams have sufficient water 
throughout the greater part of the year to carry loads 
heavier than can be handled by the minimum flow of 
the stream it becomes economically possible to install 
apparatus in the power house of a rated capacity in 
excess of the low flow capacity of the stream. The 
determination of the extent to which this may be done 
is one of the interesting problems of hydroelectric 
developments. A stream on which the ratio of mini- 
mum to maximum flow is 1:3 could not economically 
support a plant overdeveloped to the same extent as 
a plant on a stream where this ratio is 1:50. The ratio 
between the plant rating and the possible output of 
the stream at its minirmum stage is here termed the de- 
gree of over development and for its determination re- 
quires an economical study of present and prospective 
loads on the plant and on possible steam relay plants, 
load factor, water storage, both seasonal and daily, and 
the manipulation of storage in connection with aux- 
iliary steam plants or other hydraulic plants on the 
same stream. 


The value of seasonal storage of water is generally 
realized both as applied to electric power generating 
stations and to irrigation projects. It frequently hap- 
pens that a comparatively small expenditure for a stor- 
age dam at the head waters of a stream yields desir- 
able returns in stream flow control. In some cases the 
problem resolves itself into making a selection between 
an auxiliary steam plant and a storage project, tak- 
ing account of the operating and maintenance charges 
of the one against the investment charges of the other. 


The limitations of the energy producing ability of 
the water power plant are nearly always dependent 
upon the engineering studies made at the outset and 
too much stress cannot be laid on the bearing which 
the selection of a site has upon the ultimate economic 
operation of the plant. In the proceedings of the Amer- 
ican Institute of Electrical Engineers for March, 1914, 
appears a paper by Cary T. Hutchinson on “Econom- 
ical Capacity of a Combined Hydroelectric and Steam 
Power Plant.” This paper is a very important contri- 
bution to the subject of hydraulic plant economics. The 
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author develops an interesting analytical method of 
treating the subject and after deriving a number of 
formulae, illustrates their application by means cf cer- 
tain numerical examples. It is recommended that this 
paper be given careful study by all students of this 
subject. 


Various Types of Hydroelectric Plants. 


The type of plant has a direct bearing on the eco- 
nomical use of water. Each and every project neces- 
sarily has its individual characteristics, but in general 
the following types may be taken as representative: 
~* Diversion dam with open canal or flume to forebay pond. 

Diversion dam with closed or pressure conduit. 

Dam creating pondage erected at a point of utilization 
of water requiring short water passages to units. 

Variable head projects where special designs are required 
because of high back water. 


In addition to the study of construction costs, the 
selection of the type of plant to be adopted should also 
include a careful study of stream hydrographs, duration 
curves and load data. In many cases, there is no se- 
lection to be made as the circumstances dictate one 
particular type of development. It often happens, how- 
ever, that it becomes the duty of the engineer to make 
a selection between a low diversion dam with long 
conduit, and a high dam at the point of application 
which creates a large reservoir immediately back of the 
power house. In making a comparison of the relative 
merits of the two types of plant due consideration 
should be given to the permanency or life of the vari- 
ous structures as necessarily affecting depreciation 
charges, repairs and reconstruction. The effect of the 
load-factor of the load which it is proposed to carry on 
the plant under consideration is important. If the 
plans provide for only a small forebay supplied by a 
canal or flume, the water carrying capacity of the 
canal or flume available for energy output must be suf- 
ficient to care for the peak load. If a large forebay 
pond is provided the canal or flume capacity need only 
be such as to supply the average load requirements. 

It is readily appreciated that a plant not equipped 
with terminal reservoir facilities has marked limita- 
tions when it comes to carrying loads of a variable 
character. Such a plant is at its best when the load 
factor approximates unity and of necessity is wasteful 
of water when the load drops below normal. 


Headworks and Intakes. 


Under this heading come the various types of dams 
and their appurtenances. It is altogether beyond the 
scope of this paper to undertake the discussion of the 
many features entering into the selection of headworks 
and intakes. Suffice it to say that a tight dam which 
does not leak water is essential, both from the stand- 
point of safety and the saving of water. Among the 
satisfactury types of dams in general use are: 

Timber crib, rock filled dams, usually under 50 ft. in 
height. 

Solid concrete or gravity dams. 

Masonry dams. 

Hollow concrete, cellular or Ambursen dams. 

Earth dams with core walls. 

In some instances dams have been successfully 
built on foundations which are not very promising so 
far as tightness is concerned. Many ingenious schemes 
have been tried to render such foundations impervious 
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to water. Probably the most successful plan yet tried 
is that of forcing cement grout under air pressure into 
core holes drilled into the material, from which the 
grout finds its way into the crevices and voids, tend- 
ing to render the same impervious to water. An inter- 
esting paper describing work of this character carried 
out on the foundations of a dam for hydroelectric pur- 
poses will be found in the January, 1914, Proceedings of 
the American Society of Civil Engineers, by H. A. 
Rands. 

Intakes of many types are employed. An essential 
feature of the intake having a bearing on the economic 
use of water is the design of the trash racks. These 
racks should be constructed to give sufficient area for 
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A Wood-Stave Siphon. 


water passage in order that there may be no excessive 
loss in head. In low head developments where large 
quantities of water are utilized this is an important 
matter. Considerable loss in efficiency may result 
from restricted water passages through the racks. In 
the design, allowance should be made for the accumu- 
lation of trash as a factor in the restriction of water 
passage. 

The design of control gates for water intakes has 
received a great deal of attention and is an important 
factor in the economical and safe operation of hy- 
draulic plants. The use of balanced gates and gates 
on rollers is finding considerable application and offers 
some advantages. A type of hand operated timber 
gate mounted on rollers which is self-closing under full 


head, gives satsfactory results. A type of intake which 
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avoids heavy gate operating mechanism and allows of 
simple gates consists of a tower located in the forebay 
or reservoir, with openings and gates at various eleva- 
tions provided with the main outlet in the bottom of 
the tower. This is especially applicable to the control 
of water level in storage reservoirs. 

The use of fender booms properly designed and 
placed will effect a saving in operating expenses by 
diverting trash over the spillway. 

The use of splash boards on the spillways of dams 
as a means of increasing the effective head during low 
water periods has been pretty generally adopted and 
in many instances automatic control of splash boards 
has been employed. 











Gasoline Car on Trail Vaid Along Top of Flume. 


The design of the spillway of the dam is of eco- 
nomic importance, inasmuch as improper designs are 
apt to bring about undesirable erosion resulting in ex- 
pensive maintenance. In many instances log chutes 
must be taken into account when designing the dam 
and care should be exercised to see that these are so 
constructed that there will not be excessive loss of 
water. 

In the case of a development of the low dam type 
with canal or flume, the territory over which the struc- 
tures extend is often considerable and convenient 
means of getting over the ground rapidly is of import- 
ance. In many instances gasoline cars operating on 
tracks erected on top of the flume or alongside of the 
canal line have been used, thereby effecting a consider- 
able economy in operation. Such a car line is illus- 
trated. Likewise telephonic communication between 
the headworks plant with telephones at intervals along 
the conduit save a great deal of time. 


Types of Conduits. 


As in the case of dams, there is a great variety of 
types of conduits. Excavated canals without lining 
have been used extensively in the case of high head 
development, these sometimes running for miles 
through the mountains. Wood and concrete lined 
canals are also in general use. There are several types 
of flume construction in common use. These are usu- 
ally of the wooden box type built on a bench along the 
hillsides or on timber bents. Reinforced concrete 
flumes of various sections have also been employed to 
a limited extent. In the case of closed conduits, 
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wooden stave pipe has found extensive application and 
is generally considered very satisfactory where used. 
Steel pipe, reinforced concrete pipe, timber, concrete 
and rock lined tunnels are all employed. The selection 
of the particular type of conduit construction is an en- 
gineering problem of considerable importance and has 
to do with the economic operating features of the 
plant. The object in mind should be that of keeping 
down to a minimum the losses in the conduit. A very 
important feature is the matter of transition from one 
shape of conduit into another. Unless proper design 
is obtained at these points, the loss of head is apt to 
be increased. In the case of wooden box flumes, the 
construction on bents with side braces has advantages 
over the bench type of construction, due to easier re- 
placement of timbers in making repairs. Success is 
being attained in repairing a box flume of the bench 
type of construction by replacing the timber sills 
and posts with reinforced concrete, the concrete 
members being installed at points midway between 
two adjacent sets of the present sills and posts. Air 
pressure is used to inject the concrete into place. It is 
expected that the life of the flume planks will be pro- 
longed several years by using this method and when 
the time arrives for replacing them, it will be a rela- 
tively easy matter to do so. Fig. 2 shows the design 
employed. 

It goes without saying, that a flume or canal line 
should be maintained so as to free from any consider- 
able amount of leakage. Gates are sometimes installed 
in flumes to prevent the water in the forebay flowing 
backward in the event of a break in the flume. If in- 
stalled, these should be automatic in operation. An in- 
teresting application of a gate in a flume is a drop gate 
which is electrically operated and designed to open and 
empty the flume in case of a break at any point below 
the gate where the outflow of water would be danger- 
ous to other property. 

The coefficient of friction determined from actual 
conduit gaugings as compared with those calculated by 
means of the various formulae in use in the design of 
these conduits is of interest. The following is a tabu- 
lation of some results obtained in concrete lined canal 
and wooden box flume: 


Concrete-Lined Canal. 
Trapezoidal in section, 13 ft. wide on bottom, sides 1 to 1 slope, 
vertical depth 6 ft.; grade .1 per cent. 


Depth (As Measured) (Bazinm=—0.22) (Kutter nm = 0.014) 
feet. vel. efs. vel. efs. vel. cfs. 
1.2 3.01 51 3.65 62 3.48 59 
2.1 4.81 152 4.93 156 4.80 152 
3.0 5.74 276 5.88 282 5.80 279 
4.2 6.90 499 6.88 497 6.86 496 


Wooden Flume, 
6 ft. 10 in. deep, 9 ft. 6 in. wide; grade .2 per cent. 


Depth (As Measured) (Bazinm=—0.06) (Kutter n = 0.012) 
feet. vel. cfs. vel. efs. vel. cfs. 
1.0 4.57 45 5.71 54 5.02 48 
2.0 6.81 131 7.67 148 7.17 136 
3.9 8.05 229 8.84 252 8.52 243 
4.0 9.41 358 9.67 367 9.46 3869 
5.0 10.20 485 10.28 489 10.21 485 
Penstocks. 


In the construction of penstocks choice may be 
made of different kinds of materials except in the case 
of high head plants, where steel is almost invariably 
used. The determination of the number and size of 
penstocks, the number of units per penstock, etc., is 
an important part of hydraulic plant design and has its 
effect upon operating efficiency. An important consid- 
eration in the design of the penstock is that of the en- 
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trance to same. A bell mouth or tapered entrance will 
often obviate a loss in head which may be considerable. 


Often very good results have been obtained by se- 
curing from the water wheel manufacturer recommen- 
dations concerning the size of penstocks to be used. 
In a paper read by the writer before the Pacific Coast 
Convention of the American Institute of Electrical 
Engineers in April, 1912, it is recommended that the 





Fig. 2. Concrete Posts and Sills—Wooden Flume Box. 


purchaser and the manufacturer co-operate in the mat- 
ter of securing the very best design and to that end 
there is set forth a list of data to be given to the water 
wheel manufacturer by the purchaser and likewise a 
list of the data to be supplied to the purchaser by the 
water wheel manufacturer. Inasmuch as all this has a 
direct bearing on the economic use of water in the 
plant, it is thought well to repeat the lists here. They 
are as follows: 
Data to Be Given to Water Wheel Manufacturer. 


1. Number of units. 

2. Horsepower of water wheels. 

3. Kilowatts of generator. 

4. Total head. 

5. Open flume or closed flume. 

6. If closed flume, what is number of pipes. 

7. What kind of pipe—wooden stave, steel or concrete. 

8. Diameter of pipes. 

9. Effective head (unless design of all water passages to 


and iron wheel is left to water wheel manufacturer.) 

10. Head water elevation, 

11. Floor elevation. 

12. Tail water elevation. 

13. Head variable, if so, what is normal operating head. 

14. If head is variable, what is the range of variation. 

15. How important is power and economy at lowest head. 

16. Speed of generator, if already decided. 

17. If speed of generator is not decided, name speeds which 
seem to purchaser most desirable and ask recom- 
mendations. 

18. Flywheel effect of generator. 

19. What speed regulation is desired for different load 
changes. 

20. Will units run in parallel with other plants? If so, give 
general characteristics of such plants. 

21. If running in parallel with other plants, can these plants 
be used to regulate the system? 

22. What is the character of Joad factor? 

23. What is the nature of water (silty or clear). 

24. What date shipment of material is desired. 

25. Advise if it is expected that manufacturer shall furnish 
governor. 

26. Give sketches of power plant site. 

27. Give information as to what is to be expected in the 
way of guarantees. 

28. Give any other information which you think would infiu- 
ence the design of the wheel. 
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Data to Be Supplied to Purchaser by Water Wheel Manu- 


facturer. 
1. A check of the calculation on effective head. 
2. Horse power guarantee at normal head. 
3. Guarantee at other heads, if head is variable. 


4. Speed guarantee, including runaway speed. 

5. Recommendation for best speed if same has not been 
determined. 

6. Speed regulation guarantees. 

7. Efficiency guarantees at full load, % load and % load. 

8. Point of greatest efficiency of wheel and value of same 


in per cent. 

Efficiency guarantees for available head conditions. 

10. If water wheel manufacturer furnishes governor, give 
information as to the type, make, power required to 
operate same, also what variation in speed will not 
be exceeded before the governor will begin to read- 
just gates to meet a change of load, either gradual 
or sudden. 

In what time will governor completely open or close 
gates? 

Within how many seconds will the speed of the unit be 
restored to normal? 

11. Complete drawings showing machinery proposed. 

12. Complete description of machinery proposed. 

13. Guarantee of durability. 

14. Guarantee of shipment. 


2 


Pondage. 


In general there are two kinds of water storage 
which may be considered: seasonal and daily. In the 
case of a stream where the ratio of the maximum flood 
to the minimum flow is high, seasonal storage of water 
will be of very great advantage. Investigation of the 
watershed may disclose suitable location for cheap 
storage dams where large quantities of water may be 
impounded and drawn upon during the dry season. 
Such storage, when it can be secured, plays an im- 
portant part in the operating economies of the water 
power plant or plants on the stream below as it vir- 
tually results in an increased minimum flow of the 
stream and more plant output. In one case which has 
come to the attention of the writer it has been shown 
that a timber storage dam 60 ft. high would enable suf- 
ficient water to be impounded so that by drawing 
down the pondage during the dry season the minimum 
flow of the stream could be increased 25 to 30 per cent. 

Sufficient forebay pondage, if it is possessed by a 
water power plant, gives the opportunity of readily 
taking care of the daily fluctuations of the load and 
more economically using the water. The ordinary load 
curve imposed on electric systems has pronounced val- 
leys and peaks and during the dry period of the year 
such forebay pondage assists the operator to get all 
there is out of the water and keep down the reserve 
steam plant operation to a minimum. In most large 
electric systems provided with a combination of water 
and steam plants, a very careful study is made of the 
amounts of pondage available, and operating programs 
are worked out so that the load dispatcher can get the 
best results with what he has to work with. 

It does not necessarily follow, however, that water 
power plants without forebay pondage are inefficient. 
If such plants are operated on a system in conjunction 
with other water power plants with forebay pondage, 
the latter plants can handle the fluctuations and allow 
the plant without pondage to operate on the base of 
the load curve. This matter of water storage and 
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manipulation of stream flow is probably the most im- 
portant factor having to do with water power plant 
econcmics. In many instances it is impossible, due 
to physical conditions, to secure the advantage of water 
storage, but wherever it can be obtained the resulting 
economies are large. 

Main Units and Auxiliaries. 

For economical operation the units in the plant 
should be properly selected. This is a matter which 
could not be taken up in this paper. Reference is again 
made to the A. I. E. E. paper by the writer on “Se- 
lection of a Water Wheel Unit,” of April 20, 1912. 
(Published in this Journal on April 20, 1912.) 

The amount of load on a plant dictates, to a cer- 
tain degree, the number of units which should be in 
operation at any particular moment in order to bring 
about the most economical use of water by the water 
wheels, but this consideration is often modified, due to 
the desirability of having ample capacity connected 
to the system to meet any emergency that may arise. 

There are numerous features and devices which 
have been found to have an important bearing on 
economical and efficient operation. In this connection, 
there might be mentioned: 

Head and tail water level indicators used for the 
purpose of ascertaining the total head on the plant. 
Within the last few months there has come to the at- 
tention of the writer an electrical water level indicator 
of interesting design, the invention of D. W. Proebstel. 
In discussing the application of such a device and its 
importance to hydroelectric plant economics. Mr. 
Proebstel says: 

A water turbine will give the most efficient operation 
when running under normal capacity at approximately the 
head for which it was designed. This head should be main- 
tained as nearly constant as possible. If the demand for 
water exceeds the supply, the head will drop, On the other 
hand, the head will rise and perhaps useful water will be 
lost over the spillway if the supply exceeds the demand. 
Either condition represents an uneconomical period in the 
operation of the system. It is desirable then that the op- 
erator of a hydroelectric plant should know at all times the 
exact stage of the water in the forebay. The operator can 
have this knowledge only through the use of some reliable 
automatic water stage indicator. 

Water flow measuring devices such as Pitot tubes, 
meters and Venturi meters employed for the purpose 
of ascertaining the quantity of water used by the 
wheels ; 

Recently a number of continuous recording, and 
indicating flow devices have been used with consider- 
able success. This year’s annual report of the Water 
Power Sub-committee of the Prime Movers Committee 
deals with such devices in detail and no attempt to do 
more than mention the matter is made here. 

Hydraulic and motor operated valves which are of 
importance from the standpoint of convenience and 
safety ; 

Water cooling systems on the bearings of both 
generators and water wheels which are often used to 
insure satisfactory and economic operation; 

A reserve pressure pump for the oil system of the 
governors is often installed and may be of special ben- 
efit in insuring continuity of operation; 

Overspeed safety devices are coming into common 
use. These consist ordinarily of a flyball mechanism 
driven from the shaft of the unit which in the event of 
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excessive speed, by means of control valves admits 
water behind the piston in an auxiliary cylinder on the 
governor, causing it to move in such a manner as to 
overcome the oil pressure in the control element of the 
governor and shut down the unit. Other types of de- 
vices are also in use for the same purpose. 

In addition to the foregoing, other features might 
be mentioned, varying considerably with the charac- 
teristics of the particular plant. 


Whenever water is carried to the turbine in a long 
penstock, a large amount of energy is stored in the 
moving column of water. On account of load varia- 
tions, there is a change in velocity of water in the 
penstock resulting in a change in the amount of its 
kinetic energy, thus producing pressure variations. 
The magnitude of these variations is dependent upon 
the velocity of water in the pipe, amount of load 
change and also upon allowable time for making such 
change in order to secure proper regulation. If the 
governor movement required for proper regulation 
is too rapid the turbine may be made deficient in energy 
supply when increased load is imposed upon the wheel, 
or on the other hand, excessive pressure may be caused 
when load is decreased, thus producing shocks which 
may seriously affect regulation, or prove injurious to 
the pipe line or to the turbine wheels themselves. 

Owing to the high cost of long steel penstocks, 
there is a tendency to decrease the size of same, which 
naturally results in high velocities. In a development 
where economy in the use of water is desirable, the 
size of the pipe line is a very important matter. In 
determining the size of the pipe, there should be taken 
into consideration the decrease in friction head ob- 
tained by using large pipe, the relative cost of a large 
compared with small pipe, and the cost of auxiliary 
means for regulating the pressure variations. 

In many instances, where the pipe line is of con- 
siderable length, it is impracticable to take care of the 
pressure variations in the design of the pipe line itself. 
This is especially true in installations where there are 
large and sudden load changes. The exact conditions 
of operation should be known and cone or more of the 
following commonly used means should be resorted to, 
namely: stand pipe or equalizing reservoirs, synchro- 
nous pressure regulators or deflecting nozzles in the 
case of an impulse type of wheel. 

Wherever permissible, the stand pipe or equalizer 
reservoir method is the most satisfactory, inasmuch 
as it not only absorbs the pressure increase due to 
load throw off but also acts as a storage of energy 
when a sudden increase of load is desired. The stand- 
pipe should be arranged as close as possible to the 
wheel itself, thus preventing a long pipe between the 
standpipe and waterwheel. The practicability of the 
use of a stand pipe should be determined by consid- 
ering to what degree the advantages obtained by the 
saving of water are offset by the cost of carrying the 
required investment. Wherever possible to use a stand 
pipe on account of cost or other conditions, a syn- 
chronous pressure regulator may be used. This 
pressure regulator, when the turbine gates are 
suddenly closed, opens by the mechanical connection 
to the governor, thus bypassing a portion of the water. 
The regulator then automatically closes at a speed 
which avoids shock on the pipe line. Although calcula- 
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tions show that pressure drop due to sudden increase 
of load is less than the pressure rise due to an equiva- 
lent decrease in load, pressure regulation such as out- 
lined in the foregoing does not take care of pressure 
drop and it, therefore, becomes necessary to provide 
means in the form of flywheel effect for taking care of 
the drop of the pressure to secure proper regulation. 
This flywheel effect can be secured in the revolving 
part of the unit or by adding an independent flywheel 
as may prove most advantageous. It is readily seen 
that by using pressure regulation there is a wasting of 
water. The loss due to this is dependent upon the fre- 
quency of sudden and large load changes. The de- 
flecting nozzle is used only on the impulse type of 
water wheel, and so arranged that the water is de- 
flected from the runner blades. 


Draft Tubes and Tail Races. 


When the water leaves the turbine runners and 
proceeds through the draft chest into the draft tube, 
it ordinarily has a considerable velocity head which 
should be gradually converted into pressure head by 
so shaping the draft passages that the velocity is uni- 
formly decreased to a minimum. It is readily appre- 
ciated that the above would only be accomplished by 
eliminating any sudden changes in the direction of 
the water. 

The plant should be so located with respect to the 
tail race that full advantage is taken of whatever draft 
effect there may be available. In general, tail race 
should consist of as unrestricted a water passage as 
conditions will permit. 


Electrical Control. 


In designing a hydroelectric plant, care should be 
given to the subject of electrical control. If possible, 
the switchboard should be, for the sake of convenient 





Electrically Operated Headgates. 


operation, compactly arranged. In most cases the 
switchboard is located in full view of the plant and 
readily accessible to the various parts of it. All re- 
mote controlled motors and solenoids on auxiliary ap- 
paratus should preferably be possible of operation from 
a point adjacent to the switchboard. A plant so de- 
signed will be more economical to operate than a plant 
in which the control devices are installed at various 
points, because the operator can accomplish more at 
the time when his services are most required. 
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Electrically operated headgates are used exten- 
sively, resulting in a saving of labor and acting as a 
protection to the plant in case of trouble. All modern 
plants are equipped with remote controlled governors, 
so that the speed may be varied by the switchboard 
operator for purposes of synchronizing and as a means 
of load adjustment when the machine is operating on 
the system. Remote electrical control in case of field 
rheostats enables the rheostat to be located near the 
generator and results in a saving in the field wiring. 


Conclusion. 

In the foregoing the writer has touched upon 
only those matters which his experience in water 
power plant work indicates are of importance to this 
subject. He appreciates that hydroelectric plant prac- 
tice varies considerably and that the experience of oth- 
ers may differ somewhat in the details, but he believes 
that many of the points brought out will be recognized 
as having a direct bearing on the economic principles 
of hydroelectric plant practice. 

It is deemed proper at this point to make a plea 
for a more general use of such plant records as will 
enable the regular plant force to know and understand 
the methods used in arriving at the efficiency, to the 
end that they may be encouraged to maintain a high 
all-day operating efficiency. 

It is further believed that there should be a more 
general knowledge of how much of the theoretical en- 
ergy of the stream is obtained at the switchboard and 
how much each per cent of plant efficiency is worth 
in dollars and cents. 

In an appendix to this paper there is given a copy 
of a letter on hydroelectric plant efficiency by an en- 
gineer connected with a prominent firm of consulting 
engineers. It is thought that this letter will interest 
many as it sets forth a number of subjects which it is 
suggested might be treated in a paper on the subject 
of hydroelectric power plant economics. 

This paper is of necessity a very general treat- 
ment of the subject, but it is offered with the hope that 
it may assist in bringing about a more general interest 
in the economical features of water power plant work 
and provoke a beneficial discussion. 

Appendix. 
Philadelphia, February 24, 1914. 
Mr. O. B. Coldwell, General Superintendent Portland Rail- 
way, Light & Power Ccmpany, Portland, Oregon. 

Dear Sir: The subject which you suggest is indeed an 
extremely interesting one to me and I believe a paper might 
be written which should prove of considerable value to the 
members of the N. E. L. A. in assisting them to better un- 
derstand the many and varying factors entering into the 
proper design of a hydroelectric plart and to assist them in 
inaintaining the operating efficiency at the highest possible 
point. The time is coming I believe when records of water 
wasted on the spillway will be of great value and actual 
operating plant efficiencies under normal conditions will be 
of great use to the owners. 

I have not had much time to give the subject serious 
consideration, but in general I might suggest that your paper 
include a treatment of some of the following subjects, if it 
is aimed to serve the purpose outlined above: 

(1) Plant location with respect to other plants surround- 
ing conditions, possibilities of extensions, etc. 

(2) A relative location of power house and dam and 
the effect of this factor on net head developed, water wasted 
and ice conditions, 
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(3) Spillway, length and depth of maximum floods with 
effect on working head during flood conditions and provisions 
for possibly delay or seasonal pond storage. 

(4) Racks and intake devices covering such details as 
removable sections, tapered bars, heating of rack bars, 
trash sluices, length and angle of racks and width of work- 
ing space. 

(5) Head gates: Comparative merits of single and mul- 
tiple gates, bronze and iron bearing strips, lubricating devices 
for overcoming initial friction, operating devices for opening 
and closing gates under extreme conditions with empty pen- 
stocks, air inlet pipes and protection of openings from ice, 
remote and emergency control of hoists. 

(6) Filling gates, direct or indirect connection, their re- 
lative advantages as between such filling gates are are in. 
stalled at Cazadero and River Mill. 

(7) Penstocks: Relative shapes and dimensions with 
respect to cost of construction and friction losses, provision 
for draining and cleaning, etc. Also provisions for meas- 
uring flow and protection from extreme cold and where nec- 
essary expansion joints for protection against varying tem- 
peratures. 

(8) Turbines: The advantages versus convenience of un- 
derground intakes, efficiencies of scroll casings as against 
ordinary cylindrical steel casings. The first cost as against 
maintenance of outside gate mechanism. The wearing of 
runners and wearing of thrusts, wear on runners and leak- 
age between runners and casings and tightness of turbine 
gates as against tightness of head gates in reducing to a 
minimum the no-load leakages. The direction and velocity 
of draft tube discharge and provision for unwatering the 
draft tubes for emergency repairs. 

The above subjects have suggested themselves in con- 
nection with the design of such plants, but any plant when 
constructed will bear considerable study if it is desired to 
produce the greatest operating efficiency, and I think it 
oftentimes proves of some advantage to have the operating 
force understand the methods of determining the efficiency, 
and perhaps have some incentive for them to keep the all- 
day operating efficiency at the highest possible point. 

Unlike a steam plant, in the water power plant after once 
installed, relatively little attention is paid to the amounr 
of energy used in producing its product. In some of our 
plants we have had occasion to work out charts for the 
operating force in order that they might be able to nave a 
definite record of the plant efficiency and know reasonably 
well the total flow of the stream. 

It always proves of interest to calculate the actual value 
of each per cent in increased plant efficiency when the total 
cost and fixed charges in operating the plant are considered 
on this basis. It often seems as though it would be well 
worth while to spend a considerable amount in order to 
have the most efficient machinery. 

You probably have considered the possibility of install- 
ing Venturi meters in penstocks or Pitot tubes in the pen- 
stocks in such a way as to give a continuous record of rate 
of use, which, combined with station output curve, would 
be of considerable value in showing the best points at which 
to run machinery if it is of any advantage to save water and 
store it in the pond for peak load use. 

The all-the-year-round efficiency is, of course, dependent 
more or less upon the interruption by accident and the relia- 
bility of operation of the plant, and therefore becomes a sub- 
ject to be considered under the head of efficiency. Many 
things may be considered as affecting the safety or reliabil- 
ity of operation, and perhaps this might also serve as a sub- 
ject for discussion in another paper. 

If these few suggestions are of interest to you and you 
think a fuller development might be of some use, I shall be 
glad to do what I can to assist you further in the matter. 

Very truly yours, 


(Signed) HERRMANN V. SCHREIBER, 
Managing Engineer, Sellers & Rippey. 
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ELECTRICAL MERCHANDISING BY MODERN 
METHODS. 


BY THOS. E. COLLINS. 
(Concluded.) 


Importance of Advertising. 


The next part of my subject is a most important 
one—it is the matter of advertising. The topic is too 
big for me to tackle in this article; books are in the 
library at your pleasure covering the many points of 
this subject; magazines are issued regularly devoted 
exclusively to this work. 

I am not directing these remarks to the little 
dealer up in the country, but right to you gentlemen 
of this league. How many of you men have gone 
over to the library and secured a book on the subject 
of advertising? 

Does it pay? Of course it does; we all know it. 
Then, why haven’t you looked into it—you are look- 
ing for things that pay; then get into it, and the 
sooner the better. 

By the way of digression a moment—lI just looked 
over a copy of a current popular magazine and found 
140 pages of reading matter and 184 pages devoted 
to advertisements. I don’t expect you to be one of 
them, but I think the example of the national adver- 
tiser is well worthy of emulation in local media. 

An Advertising Analogy. 

The manufacturers of electrical apparatus are 
national advertisers and it is up to you to co-operate 
with them. Our national work is like a great long 
distance transmission system—the jobber connects up 
with his distribution system and the dealer connects 
up with the customer with his secondary leads. Each 
should take his place and do his share, but, unfortun- 
ately, we all do not co-operate as we should. I fre- 
quently find a dealer who refuses to connect up—he 
doesn’t want to mention the name of the manufac- 
turer. 

Let me say a word or two for his benefit. I will 
read to you an article I recently wrote for the bulletin 
issued by my company. This book is published 
monthly and furnished free to all of our regular cus- 
tomers. The mission of this bulletin is the same as 
mine here today—to give publicity to successful mer- 
chandising methods for the benefit of the electrical 
dealer. We are trying to co-operate with him and 
do something to advance the industry as a whole: 

Mr. Dealer:—Surely you are not one of the few who pur- 
posely fail to mention the name of your manufacturer in your 
daily space in the home town paper. Of course, if you have 
elected yourself to a seat among the select few who are to sit 
in solitude and contemplate why trade never even hesitates 
in front of some people’s doors, then I do not desire to say 
anything that would cause trade fondly to linger, but I assure 
you, if you are really interested in “more business” that it is 
much more satisfactory, and, incidentally, profitable to get 
aboard the band-wagon and contribute your share to the music 
that draws the crowd. 

You say you are not in business to boost the name of the 
manufacturer. Bless you, no, the name usually needs no 
boosting, it is too well and favorably known in every hamlet 
in this broad land—and we intend to keep it so. It is a name 
that stands for something. Among other things, it is a guar- 
antee of excellence, and that the vast resources of the com- 


pany—engineering, commercial and financial—stand behind 
the article bearing this name. 


Don’t think for a moment that the housekeeper or mer- 
chant in your town doesn’t recognize these facts—consciously 
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or otherwise—when they are offered articles bearing this name. 
You say you do not quite agree with me. All right, Mr. 
Dealer, I am going to try a little experiment on you with 
your kind permission and demonstrate to you that the people 
of your town are just like you and me—just ordinary mortals 
exercising the same kind of “horse-sense” when they make 
their purchases. 

Let us suppose that you and I went on a shopping tour 
today, and now that we have patronized all the principal mer- 
chants in town, let us summarize: 

I want to know why you paid that clerk more money for 
a Disston saw and why you walked on extra block for a Yale 
lock? Why did you think Jap-a-lac was better than Chink- 
a-lac? When the hatter said “Here’s a Stetson and here’s a 
genuine Jones,’ why did you pay more for the Stetson. At 
lunch time, why did you ask for “Lea & Perrins,” instead of 
plain “Worcestershire Sauce,” and why did one of the “57 
Varieties” taste better than the other kind? Why did you pre- 
fer “Welch’s” grape juice to the others? 

I could take you over the line of talcum powders, shaving 
soaps, chewing gums, etc., but I think by this time you are 
wondering what kind of an answer you are going to put into 
my questions. Now be careful, for your answer is just my 
argument in a nutshell. If it was quality that influenced your 
purchases. you will grant that it was because the quality was 
considered standard everywhere. 

It wasn’t price that influenced you, for the brands above 
mentioned cost more initially than the other kinds. It must 
bo then that these goods were “better known” and that’s why 
you purchased them. Correct—lets go to the head of the 
class. 

Since familiarity with names influenced your purchases, 
as it does with all of us, then I have demonstrated the little 
experiment I mentioned in the beginning. I have proved that 
the people of your town and every town exercise the same 
“horse sense” as you do, 

Now then, in view of these facts, you can no longer re- 
fuse to co-operate with us. You say you will think it over— 
all right, but while you are thinking it over, don’t forget the 
time has come for you to be a real merchant. In the future 
you must do business along the same lines as the other mem- 
bers of the Merchants’ Association—they do not hide their 
candles under bushels—they are proud to mention the name 
of their manufacturer. The jeweler isn’t ashamed of his line 
of Elgins, Walthams or the humble Ingersoll. The clothier 
enhances his standing by gold-lettering his windows, “The 
Home of Hart, Schaffner & Marx Clothing.” The grocer enam- 
els his front with “Lipton’s Tea,” and so it goes down the line 
of successful business men. 

There is a demand in your town for ————— goods— 
are you willing to supply it? Surely—then speak right out in 
meeting and say that you are the distributor of 
electric ware or that you are a motor dealer. It 
will give your inquirers the same sense of pleasure and feel- 
ing of intimate acquaintanceship that you experience in pur- 
chasing standard articles. 

Let the little circle of Omar Khayams continue to contem- 
plate in silence and solicitude, but as for you—climb right up 
here alongside of us, sonny, and co-operate. 


Select and Use Manufacturers’ Advertising. 


All the manufacturers are willing to furnish you 
with advertising pamphlets covering every electrical 
subject, you need not dwell in ignorance on any elec- 
trical article. Get the literature; place it ina pile; 
don’t get a raft of one kind and let it kick around 
your store, but select a small assortment with care. 

If you advertise in the newspapers, select your 
copy with care. The manufacturer will furnish you 
with ad books whereby your copy is already prepared 
by expert advertising designers—the words and 
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phrases well and suitably chosen; the size and kind 
of type designated and a cut to go with it. 

Now, then, a word on the proper handling of the 
advertising matter furnished by the manufacturer. 

To illustrate my point, I will cite the facts of a 
recent case. I received word from our publicity de- 
partment that we would furnish all dealers with a 
life-sized cardboard figure of a girl to be used for 
window display in connection with irons and other 
heating devices. These figures would cost our office 
$1 each. I was about to order a few hundred of them, 
but it happened while I was strolling about the city 
looking over some dealers’ windows, I saw a similar 
article, issued by another manufacturer, on display in 
the windows of two different dealers. The manufac- 
turer had been generous with his figure and omitted 
to print his name on the figure. All he did was to 
print an American Beauty Rose on the lady which I 
recognized as the trade mark of a well known elec- 
tric iron, but the figure was not demonstrating that 
iron—on the contrary it was handling another iron 
of well-known make. 

Gentlemen, that is not a square deal; that figure 
cost the manufacturer $1 to buy in large quantities, 
to say nothing of his time, trouble and consideration 
in furnishing to the dealer this article free. I found 
two situations of this kind in San Francisco, and both 
were the largest and most responsible stores in our 
city. Treatment of this kind shows lack of courtesy 
and consideration, and breaks the confidence of the 
manufacturer, which in turn reacts upon you. 

On the general subject of advertising, I must say 
it is like fishing—some fellows get a fine basket-full; 
some baskets are empty; some catch the rare trout by 
skillful angling and alluring bait, while others catch 
suckers. It all depends upon the kind of fish you are 
looking for and how you handle your rod, and the kind 
of bait you are using. 


High Percentage of Women Buyers. 

Let me conclude by telling you that 75 per cent of 
the American buyers are women. I don’t mean to say 
that 75 per cent of your purchases are made by women, 
but covering all kinds of purchases, that 75 per cent 
of the buyers are women. It would be well for you 
to note the percentage of electrical buyers and I am 
sure you will find that your patrons number very 
nearly this percentage and this is a factor we fre- 
quently ignore. Therefore, it is up to you to pre- 
sent your wares, your advertising and your salesman- 
ship in a manner to please and attract the feminine 
mind. : 

Don’t advertise your wares from your standpoint, 
using technical terms, but from their standpoint, 
using a refined, pretty illustration and some light airy 
talk on the merit and beauty of the article. 

This feminine factor is one we must always reckon 
with even in the electrical business, and with a little 
reflection, you will recall the dominating influence 
which selected the fixtures, the iron, the fan, the coffee 
percolator and what not. Display your goods to 
please the feminine mind and you will be surprised at 
the results. 


(The Society for Electrical Development, Inc., has organ- 
ized a display service bureau for the purpose of assisting its 
members in all matters pertaining to the sale of electrical 
equipment and the photos used in illustrating this article were 
supplied by the service.—The Editors.) 
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PHILADELPHIA CONVENTION N. E. L. A. 


The close of the thirty-seventh annual convention 
of the National Electric Light Association has left 
the industry enriched by the several valuable reports 
and papers presented. In the worth of these contribu- 
tions and in fact in all details, this convention held at 
Philadelphia, Pa., from June 1-5, sets a still higher 
mark for future convention committees to equal or 
attain. 

The news item of greatest importance to the 
Pacific Coast was the decision to hold the 38th con- 
vention at San Francisco in 1915 in connection with 
which one of the most important gatherings of the 
association is anticipated. 

Holton H. Scott, manager Doherty Operating 
Company at New York City, was elected president, an 
honor which in the usual course of events would have 
fallen to John A. Britton, vice-president of the Pacific 
Gas and Electric Company, San Francisco. Mr. Brit- 
ton. due to the burden of his duties as a director of the 
P. P. I. E. Company and in connection with his other 
business connections, was, however, reluctantly com- 
pelled to refuse the honor. 

The programme was probably one-third smaller 
than for several vears past in the number of items 
and the object of this was to allow more time for com- 
plete discussion. This was also accounted for by the 
large number of committee reports made in place of 
the individual papers previously presented. In this 
matter the N. E. L. A. is simply trying to interpret 
the spirit of the times in the wise utilization of time; 
in this case the most valuable time of the central sta- 
tion men’s year. 

The Philadelphia Electric Company acted as hosts 
for the convention and provided excellent entertain- 
ment for the ladies, the delegates and guests. 


The program launched on Tuesday, June 2d at 10 
a. m. was as follows: 


General, Executive and Public Policy Sessions. 
Tuesday, June 2, 10 a. m. 


(1) Welcome to the city. (2) Address of President 
McCall. (3) Announcements. (4) Report of committtee 
on organization of the industry, by Holton H. Scott. 
(S) Report of secretary, by T. C. Martin. (6) Report 
of insurance expert, by W. H. Blood, Jr. (7) Report 
of committee on progress, by ‘T. C. Martin. (8) Re- 
port on the “Question Box,” by S. A. Sewall. (9) Pa- 
per, “Safety lirst,” by Paul Lupke. 

Wednesday, June 3, 8 p. m. 

(1) Action on report of public policy committee, 
presented by Arthur Williams. (2) Presentation of 
proposed constitutional amendments, by F. W. Frue- 
auff. (3) Report of treasurer, W. F. Wells. (4) Elec- 
tion of nominating committee. (5) Appointment of 
committee on resolutions. 


Wednesday, June 3, 8:45 p. m. 


Public Policy Session: (1) Reading of report of 
public policy committee. (2) Address. (3) Exercises 
in celebration of the first American Electrical Exhibi- 
tion and first International Electrical Congress, in 
Philadelphia, 1884. 


Friday, June 5, 10 a. m. 

(1) Report of committee on award of Doherty 
medal. (2) Address, “The Definite Plans of the So- 
ciety for Electrical Development,” by J. M. Wakeman. 
(3) Symposium, relations with geographical sections. 
(4) Report of committee on memorials, by T. C. Mar- 
tin. (5) Report of committee on constitutional amend- 
ments, by F. W. Frueanff. (6) Vote on constitutional 
amendments. (7) Report of committee on resolutions. 
(8) Report cf nominating committee. (9) Election of 
officers. (10) Adjournment. 


Technical Sessions. 
Tuesday, June 2. 2:30 p. m. 


(1) Report of committee on meters, by P. H. Bart- 
lett. (2) Report of committee on grounding second- 
aries, by W. H. Blood Jr. (3) Report of committee on 
international measurements and values, by A. E. Ken- 
nelly. (4) Foreword, “The Greater Electric Vehicle 
Problems,” by W. P. Kennedy. (5) Address, “The 
Electric Vehicle,” by C. P. Steinmetz. 

International Measurements and Values. 


One of the most important international electro-technical 
decisions in recent years relating to industrial electrical 
measurements, has been an agreement, through the Interna- 
national Electrotechnical Commission, upon an international 
standard conductivity for commercial copper. Copper is the 
metal by far the most extensively used for electrical conduc- 
tors all over the world. The resistance of copper wires, of 
given length, cross-section and temperature, is a matter con- 
stantly calling for consideration in electrical work. The change 
of temperature of conductors, overhead, underground, sub- 
marine, or in the coils of machinery and apparatus, is perhaps 
most conveniently and decisively determined by measuring 
their accompanying change of resistance. Consequently, the 
laws underlying the variations of resistance are of great tech- 
nical importance, while an international standard of resist- 
ivity and its variation with resistance, is of great practical 
importance in the electrical industry. 

In this report a brief outline is given of the course of 
events which ted to the adoption of an international standard 
of electrical conductivity for copper, by the International Elec- 
trotechnical Commission, in Berlin, last September. The 
meaning of this international agreement is touched upon, and 
the English text of the agreement appended, verbatim, for 
reference. 


The Greater Electrical Vehicle Problem. 


The prospective enterprise of vehicle exploitation on a 
large scale needs nothing more urgently than adminstrative 
effort, exerted cohesively and comprehensively, to place it 
upon a plane with the major operations of central station 
activity and thus give to it the impetus necessary to insure 
the cumulative return certain to endow its projectors. As a 
business proposition commanding the attention of the captains 
of the industry conditions could not be more attractive; the 
grist is on the threshold and the mill has ample power. Evi- 
dence of what has been done and can be done is abundant, 
convincing and conclusive. Under the directive influence 
of that creative talent which has fabricated our stu- 
pendous urban electrical utilities, the tacilities of such a pow- 
erful machine as the collective centres of energy radiating 
from the central stations throughout the country could yield 
a force compelling the almost universal employment of the 
electric motor wagon in city merchandise transportation and 
the electric carriage as a domestic convenience and comfort. 
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We need the superlative administrative genius which has 
harnessed our natural resources to perform our industrial and 
community service; that breadth of view which can bridge 
profit for the brief accelerating period, in anticipation of the 
fullness of ultimate development; that calibre of judgment 
which can suppress trivial difficulties and concentrate upon 
a program of effcrt against which nothing can prevail. We 
need the Master Mind at work. 


Wednesday, June 3, 10 a. m. 


(1) Report of committee on electrical apparatus, 
by L. L. Elden. (2) Paper, “Temperature and Its Ca- 
pacity of Electrical Apparatus,” by F. D. Newbury. 
(3) Report of committee on underground construction. 
by P. Torchio. (+) Report of committee on overhead 
line construction, by Thomas Sproule. 


Temperature and Its Effect on the Power Capacity of Elec- 
trical Apparatus, 

This paper presented the information at present available 
on the heat and temperature conditions within large alter- 
nating current generators, the same temperature limits of the 
various insulating materials commonly used, and the signfi- 
cance of temperature measurements by different methods. 
The heat and temperature conditions within generators are 
shown by a number of temperature diagrams for typical heat 
paths within the generator. Actual temperatures as meas- 
ured in generators are also given, showing that total temper- 
atures from 100 to 130 deg. at the hottest part of the gen- 
erator are not uncommon. A safe temperature limit of 105 
deg. is given for treated cotton, paper, silk and similar fibrous 
materials. A temperature limit of 105 to 125 deg. is given 
for combinations of the above materials with mica 
or similar heat resisting materials when both classes of 
materials are depended upon for insulation strength. With 
combinations of the same materials but in which mica and 
similar heat resisting materials furnish the entire insulation 
strength, a limit of 150 deg. is given. Various tests and in- 
stances of generator burn-outs are cited to support the tem- 
perature limits given. The significance of temperature meas- 
urement by mercury thermometer, resistance of windings and 
by thermo-couples is shown. 


Overhead Line Construction. 

The Committee on Overhead Line Construction presented 
as its report a revision of the first two sections of the 1911 
report covering primary and secondary line construction. The 
scope of that portion pertaining to primary line construction 
has been broadened and both sections have been revised in 
order to include additional approved methods of construc- 
tion. The committee’s report is printed in full in a hand- 
pook on overhead line construction prepared by a sub-com- 
mittee of the main committee. The handbook contains, in 
addition to the committee’s report, descriptions of the meth- 
ods and the materials employed in overhead line construction; 
also the necessary formulae for the electrical and mechanical 
solutions of various transmission and distribution problems. 


Electrical Apparatus. 

The report of the committee dealt with the design of the 
more recent types of generating and converting apparatus, 
air-cooling devices, switchboard equipment and protective de- 
vices necessarily included in complete modern systems of dis- 
tribution. New methods of switchboard control and the use 
of synchronous condensers for voltage regulation of high ten- 
sion transmission lines are of more than passing interest. 
The design of outdoor and indoor stations, and the elimina- 
tion of personal and fire hazards in electrical systems should 
receive attention. Important advances in the development 
of temperature measuring devices suitable for use in connec- 
tion with electrical apparatus are described. Standardiza- 
tion work in general is treated at some length in the report. 

Underground Construction. 

The report of the committee deals with a number of prob- 

lems treated by members of the committee who have had par- 
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ticular experience in these problems. One of the contribu- 
tions deals with alternating current underground distribution 
practice as to junction boxes, fuses, oil switches and other 
devices for sectionalizing and interconnecting purposes. An- 
other section discusses the question of underground trans- 
formers. The omission of emergency relief valves is recom- 
mended in all cases. Illustrations of methods of ventilating 
transformer manholes are given. The third section reviews 
the practice of joint making for high tension cables and re- 
commends the use of the vacuum for extra high voltage cable 
joints. Experimental data on protection of cables in man- 
holes by the use of cement covering in comparison with as- 
bestos and steel tape, showing a marked advantage for the 
cement covering, is given and details of a fruitless effort to 
discover an inexpensive underground distributing system. 


A marked difference is shown in the thickness of insu- 
lation used for cables of relatively low voltages, but greater 
uniformity for high voltage cables. The maximum allowable 
louding for different companies gives temperatures varying 
from 90 deg. to 150 deg. F., for the lead sheath; and tests 
made to supplement this information show that the tempera- 
ture of the conductor would be as much as 75 deg. F., higher 
than the sheath. Attention is called to the possibility of 
varying the maximum loading with the seasons of the year. 
The cable burn outs for 2300 miles of cable were 14.2 per 100 
miles, of which 78 per cent were in cable section and 22 per 
cent in joints. The report makes reference to the organization 
of the Joint National Committee on Electrolysis, on which the 
N. E. L. A. is represented by three members, and advises mem- 
ber companies to co-operate with this National Committee. 


Thursday June 4, 2:30 p. m. 
(i) Report of committee on prime movers: (a) 
steam, by I. E. Moultrop; (b) hydraulic, by J. F. 


Vaughan. (2) Faper, “Selection of Hydraulic Tur- 
bines,”” by Charles V. Seastone. (3) Report of commit- 
tee on street lighting, by J. W. Lieb. (4) Report of 


committee on accident prevention, by M. J. Insull. 
Prime Movers. 

Under the heading of steam power the committee dis- 
cusses twelve subjects which are of interest atthis time, as 
follows: Cost of Steam Power Stand-By Service; Forced Draft 
for Peak Work; Emission of Smoke and Cinders from Chim- 
neys; Burning Pulverized Coal; Under-Water Storage of Coal; 
Fire Brick; Steam Flow Meters; Surface Combustion; Con- 
densers; Boiler Tubes. 


Remarks are included on the “Cost of Steam Power 
Stand-By Service,” an article on “Forced Draft for Peak 
Work,” a review on ‘Foreign Practice and Tendency,’ which 
is interesting in that it shows what efforts the engineers of 
other countries are making to improve their plant efficiency. 


In continuing the work of last year on water power the 
following subjects have been taken up: Water Power Plant 
Economics; Methods of Measurement of Water in Operation; 
General Principles Governing the Selection of Water Wheels; 
Use of Center Bearing Between Runners in Horizontal Double 
Runner Center Discharge Wheel Settings and Leveling of 
Shaft; Recent Results with Kingsbury Thrust Bearing; Water 
Wheel Testing Flume. 

Papers have been secured for the convention on the first 
and third subjects. 


A review is also presented of the recent developments 
in oil engine manufacture and the tendency in price of avail- 
able fuel oils. A considerable discussion is given of the 
factors surrounding the use of the heavy oil engine and of 
various conditions that should be taken into account when 
considering this type of prime mover. This part of the re- 
port is of a general character and is supplemented by tables 
and illustrations in order to present the status in an instruc- 
tive manner. 


aman ae 
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Commercial Sessions. 
Tuesday, June 2, 2:30 p. m. 


(1) Address of the chairman of the section, by T 
I. Jones. (2) Report of finance committee, by E. L. 
Callahan. (3) Report of membership committee, by 
J. F. Becker. (4) Report of publications committee, 
by Douglass Burnett. (5) Report of committee on 
education, by F. C. Henderschott. 
Wednesday, June 3, 10 «a. m. 


(1) Report of committee on rate research, by E. 
W. Lloyd. (2) Address. (3) Report of lamp commit- 
tee, by F. W. Smith. 

Thursday, June 4, 10 a. m 

(1) Report of committee on non-peak and high- 
load-factor business, by G. H. Jones. (2) Address 
“Age of Co-operation,” by Elbert Hubbard. (3) Re- 
port of committee on interurban lighting of highways, 
by G. B. Tripp. 

Thursday, June 4, 2:30 p. m. 

(1) Report of committee on wiring of existing 
buildings, by R. S. Hale. (2) Report of committee on 
electrical merchandising and advertising, by Parker 
li. Kemble. (3) Report of nomination committee. (4) 
Election of officers. 


Hydroelectric Sessions. 
Thursday, June 4, 10 a. m. 


(1) Address of chairman of section, by W. W. 
Freeman. (2) Report of committee on hydro-progress, 
by T. C. Martin. (5) Paper, “The Nature of Electrical 
Disturbances in Transmission Work,” by D. B. Rush- 
more. (4) Paper, “The Transmission Systems of the 
World Operating at and Above 70,000 Vo'ts,” by Selby 
Haar. (5) Report on permanent methods ‘of measuring 
water in water power plants, by DB. W. Mead. (6) 
Paper, “Water Power Plant Economics,” by O. B. 
Coldwell (presented in full in this issue.) (7) Illus- 
trated address, Hydroelectric Work in California,” by 
John A. Britton. 

Thursday, June 4, 2:30 p. m. 
Second hydroelectric session held in conjunction 
with third technical session. 
Accounting Sessions. 
Tuesday, June 2, 2:30 p. m. 

(1) Address of the chairman of section, by H. M 
Edwards. (2) Report of library committee, by C. L.. 
Campbell. (3) Report of “Question Box” committee 
by E. C. Scobeli. (4) Paper, “Cost and Statistics,” by 
T. J. Walsh. 

Wednesday, June 3, 10 a. m. 

(1) Report of committee on uniform system of ac- 
counts, by J. L. Bailey. (2) Address, “Appraisals,” 
by TD. C. Jackson. (3) Paper, “Variation in Public 
Service Systems of Accounting,” by E. C. Scobel!. 

Thursday, June 4, 10 a. m. 

(1) Paper, “Accounting for Merchandise Sales,” 
by H. B. Lohmeyer. (2) Paper, “Suspense Accounts,” 
by Fred Schmitt. (3) Paper, “Mechanica! Sorting and 
Tabulating Systems,” (a) in connection with disburse- 
ment accounts, by F. A. Birch; (b) as applied to in- 
ventory of transmission and distribution systems, by 
G. L. Knight and C. V. Woolsey. (5) Paper, “Pur- 
chasing, Storing and Accounting of Coal for the New 
York Edison Company,” by C. R, Lehmann. 
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POWER PLOWING. 


Following the example set by landowners in the 
department of Emilia, some experiments have recently 
been made near Florence in plowing by electricity. 

The advantages claimed for this system of power 
plowing are: (1) The small cost of equipment as com- 
pared with other mechanical systems of plowing; (2) 
the lower cost of maintenance; (3) the need of a 
smaller number of laborers; (4) the fact that during 
stoppages from any cause the current may be cut off 
from the motors, thereby stopping at once the ex- 
pense for power; (5) the availability of the surplus 
power from the motors and transformers for use in 
other work. 

The stationary apparatus drawing energy from 
some commercial electric line consists of transformers, 
motors from 25 to 50 h.p., motor-driven capstan, and 
hauling cable. The running apparatus is made up of 
a leading truck and wheeled plows. It is stated that 
89 acres can be plowed without shifting the stationary 
plant. 

At Gazzo Veronese the following estimates of the 
cost per acre of plowing were made: Plowing with 
animals, $5.30 to $5.75; steam power, $4.30; electric 
power, $3. The plowing was done to a depth of 35 to 
40 centimeters (13.78 to 15.75 in.) and the foregoing 
cost of electric plowing is figured on the basis of 200 
days’ work per year with electric power at the rate of 
3 cents per kw.-hr. In the same district for 100 days’ 
work in the year with the price of electric power at 4 
cents per kw.-hr., the comparative costs per acre of 
steam and electric plowing were: Steam plowing, 
$5.07; electric plowing, $3.35. Other plants in the 
same district are said to have reduced the cost of elec- 
tric plowing to $2.83 per acre. 

Calculations made at Reggio Emilia on 741 acres 
plowed by electric power gave the following results: 


Capital Invested. 





me Me ge En eee $ 2,880 
2 sets of motors and transformers, 50 h.p. each........ 2,000 
2 GRPSLANS, PIMLLOLT MIATA, GUS, ox 66.4 Kccvievescccscvcvesnn 3,400 

NOE Cea eth RE aie Bg ieee dite ei dues $ 8,280 

Operating Expenses, 

13 per cent of amount invested in line.................. & 374 
15 per cent of amount invested in motors, etc........... 300 
20 per cent of amount invested in plows, etc.. ET eS 680 


Cost of current, 118,656 h.p.-hr.(cost per h.p,- -hr. ’ '$0.0162) 1,920 
Labor for operation of motors and transformers, 2 men, 

SO BO Ee EL OE GAR ya 6.0 wk 65.54.99 629 8.0 90 ee Kn 6D Ke 
Labor for capstans and plows, 4 men, 200 days at $0.80 

CP A PET oi Vo eee e444 os owe VE SES Res Coe e be Sere O SES 











Of] abd Jubricamts for ENO MOCOPR.. occccciescvcveccercvces 40 
Oil and lubricants for the capstan and cable............. 30 
i oe a SG ds CEA MUS Ss CWDS © Cow CRS Veen OK O® 20 
BUMSTIMCOMGONCE oocnn cece ce cence cresevesesreseesscens 120 
a is ath kn ge Se RAE bate > nd PEAS 0 6:6 exe $ 4,324 
Electricity consumed for 741 acres, kw.-hr............-. 30,000 
Loss in transmission and transforming, 10 per cent, kw.- se 
Re cs oO ee es > Sabie ke ROCA S 90. bee 6 h2-0.2 Hobe oe 3,000 
Loss in energy by motors running without load, kw.-hr. 2,100 
Total (equal to 17,736 h.p.-hr., kw.-hr)............ 35,100 
Energy generated at cost of $1,920, h.p.-hr............ 118,656 
Used in plowing, B.p-rNTr..... cece cece ee eee cee e ee sees 47,736 
PRTRWES, TSE, iid seca Spates eee Meee eve ce weeese 70,920 


For other systems (those using a moving engine) 
of plowing a similar parcel of land figured on the same 
basis the costs as calculated are: Plowing with steam 
power, $4,360; gas engine, $4,368; oil burning engine, 
$4,285. 

The cost of fuel in this district is approximately as 
follows: Coal, per metric ton, $12; wood, per quintal 

220 Ib.), $0.80; gasoline, per 5-gal. tin, $1.80; kero. 
sene, per quintal, $7. 
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RAIL AND STEAMSHIP TERMINAL FREIGHT 


HANDLING. 
BY W. D. PEASLEE. 
(Concluded. ] 


Between the cars and dock it has been shown that 
502.5 tons per day are to be handled which will re- 
quire under the present system of manual labor no less 
than 90 men. As the work is steady, a rate of 25c 
per hour will be paid and the cost will be 90 * 25 « 9 
== $202.50 per day or $.403 per ton, and 150,750 « .403 
+= $60,752.25 per year, since weighing, marking, 
checking’ and superintendence for this work will be 
taken care of by the men whose time has already been 
charged against the cost of handling between the ves- 
sel and dock. 

Under the proposed system the cost will be: 150,- 
750 & .15 = $22,612.50 per year, since the depreciation 
and taxes and insurance charges have been included 
in’ the handling between the vessel and dock as well 
as weighing, marking, checking and superintendence. 
It would undoubtedly be more correct to apply a part 
of the fixed charges and weighing, marking, checking 
and superintendence to this cost but it would be diffi- 
cult to determine just what part should be in each 
case. The entire amount has therefore, been applied 
to the cost of handling between the vessel and dock. 

The yearly saving in this operation is $38,139.75 
and the total saving in handling charges under the con- 
ditions assumed is $130,398.25, a return on the invest- 
ment of 269 per cent per annum. 

If cars were available so that the reship cargo 
could be handled from the ship direct to the cars it 
would reduce the cost of handling that freight by the 
elimination of one loading and one unloading of the 
trucks. This would have been paid for at $.25 per 
hour and would be a saving of 4 men-min. or $.0166 
per ton. 

To transfer the freight in this manner under the 
present system would add to the cost of handling be- 
tween the dock and vessel the cost of trucking the 
extra 400 ft. at $.55 per hour on the freight handled 
direct from the ship to the cars. Time studies show 
that men will average 135 ft. per min. with hand 
trucks, so the extra 800 ft. travel will take 6 min. 
With miscellaneous freight each truck load will av- 
erage 380 Ib., so that 5.3 trips per ton will be required. 
The extra work of loading from the ship to the cars 
over the cost from the ship to the dock is 31.8 men- 
min. and costs $.2915 per ton. The saving by the 
elimination of the double handle is $.017 as shown so 
the net increase is $.2745 per ton and the cost of un- 
loading from the vessel to the cars is $.8075 per ton 
plus the cost of checking, weighing, marking and su- 
perintendence. 

A larger force will be required to unload the ship 
in the same time under these conditions and using the 
common labor to help unload in the cars probably 30 
extra stevedores will be necessary. Under the pro- 
posed system the common labor would help unload 
in the cars and the trucks used at other times between 
the dock and cars would operate between the cars 
and ship so that by this arrangement no additional 
force will then be required. 

Taking the labor cost of the present system as 
100 per cent and subdivision (which for the conven- 
ience of the reader is here reproduced) since no change 
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has been made in the items of weighing, checking, 
marking and superintendence in the proposed instal- 
lation, as shown in Fig. 1, the labor and handling 
costs in the cases discussed can now be compared. 
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Fig. 1. Showing Division of Labor Costs in Average 
Terminal. Manual Trucking and Handling. 
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Case 1. Present system, handling freight by steve- 
dore labor between dock and vessel and later by com- 
mon labor between dock and cars. ; 
SWORN ok bdo ware ccc o's 120 « .55 & 90 = $160,380.00 
CUNEO SHEE. Sic essnete 90 « .25 x 300 * 9= 60,752.25 





Total, less checkers, weigheis, markers and 
superintendence (from Fig. 1), 85 per cent. .$221,132.25 
Checkers, weighers, markers and superintendence. . $39,023.90 


a i a a Lae $260,156.15 


Case 2. Proposed system, handling between ves- 
sel and dock and later between dock and cars. 


Stevedores ...... ig HARP ET SC oa ee 64 « 14% x 90 = $45,144.00 
Ceo IMDM . 6c iicccnewess 24 x 25 < 300 xk 9= 16,200.00 


Note—This includes 3% hr. per day of 4 men in 
excess of the labor needed. 
Checkers, weighers, markers and superintendence. 39,023.90 


PRIN oir Ssh 's HAs S Race hay Own aeaweliets $100,367.90 


Taking the labor cost in Case 1 as 100, this labor 
cost is 38.5 per cent. 
Case 3. Stevedores handling freight between dock 


and vessel and half of the incoming cargo direct to 
the cars. 








Is eect dntde ches 150 Kk 27 & .55 & 90 = $200,475.00 
CI TOOT nis os cee denne 90 < .25 K 300 X 9= 60,752.25 
Checkers, weigher, markers and superintendence.... 39,023.90 

IS ia oc. sd db elena sees hence on win $300,251.15 


Checkers, weighers, markers and superintendence. 39,023.90 
Case 4. Proposed system under conditions of 
Case 3. 


i i CS os wes oc co menwiecivna sien o' $45,144.00 
ee OU Ml ais odin ac did cinch eeeuaweewe 16,200.00 
Checkers, weighers, markers and superintendence... 39,023.90 


TE ca aig eal au Be Meee ee sé ae ee $100,367.90 
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Taking the labor cost in Case 3 as 100, this labor 
cost is 33.4 per cent. The operating cost of trucks will 
be found to be as follows: 

Between ship and dock at $.50 per hr., 26 x .50 x 
EE DE OSU. is bccn Gs CARNE wh OD As SOR EKS bec eeun $16,672.50 
Between cars and dock and in Case 4 helping unload 





shin. © O08 OPE Sh ereak ase tees v5.50 «6 8,100.00 
Note.—This includes 3% hr. per day time of one 

truck not needed to handle freight. 

Deprockation ws. 36: pet GOO ii. os ie ete cot egies 4,850.90 

Taxes and insurance at 3 per cent..........ceeecees 1,455.00 
Total operating cost proposed system........ $31,077.50 


Then for the four cases discussed: 


Labor cost Handling cost 


per year. per year. 

tT DP Were $260,156.15 $260,156.16 
COU Fin 5k b.p a. 600, 90-68 be aren 100,367.90 *131,445.40 
COE: Si ciek ep anasetep arene 300,251.15 300,251.15 
ROO Stik sa seine V8beea nee 100,367.90 *131,445.40 


*Owing to the fact that this figure includes 3% hr. per 
day operation of one truck and 4 men it is high by that 
amount but since any slight accident will render the use 
of this extra time necessary it has not been taken out of 
the handling cost of the proposed system. 


Summarized Comparison, 


Present Proposed 

system. system. Saving. 
Time to unload 1250 tons........... 9 hr. 5% hr. 3% hr. 
Time to load 2100 toms.............. 18 hr. 9 hr. 9 hr. 
Tens per yr. dock to vessel........ 189,000 189,000 
Tons per yr. vessel to dock or cars.112,500 112,500 
Tons per yr. between carsand dock.150,750 150,750 
Tctal yearly tonnage of terminal. ..301,500 301,500 


Handling freight between vessel and dock and later, half 
again between docks and cars. 
Average labor cost of handling...... $.863 $.333 $.53 
Average total handling cost.......... .863 -436 427 
Handling freight between vessel and dock unloading half 
of incoming cargo direct to cars. 


Average labor cost for terminal...... $.998 $.333 $.665 
Average total handling cost.......... .998 436 562 
Cost of 400 ft. extra trucking less cost 

of double handling of freight 

loaded from ship to cars........... 2745 .133 .1415 
Checkers, markers, weighers and supt. .1293 .1293 
Cost of handling between ship or dock .6623 .38553 .307 
Cost of handling between dock & cars .403 15 .253 
Cost of handling vessel to cars........ .9368 -4883 -4485 
Cost vessel to dock and dock to cars. .1.0653 5053 -56 


Note.—--The above costs are all worked out on a tonnage 
basis. lat 


This table shows the increasing advantage of me- 
chanical over hand trucking with increasing trucking 
distance. For distances of 1000 ft. or more it is usually 
economical to use tractors hauling trailers as this re- 
duces the initial investment. 


When large or unwieldy pieces are encountered 
the advantages of the mechanical system will be 
greater as the trucks equipped with cranes will pick 
up and carry pieces weighing a ton or more from 
where they are deposited by the ships hoist to the 
cars and load them into the cars at a cost very close 
to $.11 per piece while to move the same piece by 
hand over the same distance will take ten men half 
an hour at the best and cost $1.25 if done with com- 
mon labor. Both these figures are taken from actual 
cases met with at Pacific Coast Terminals. 


The statistics given in this paper may seem ex- 
treme but they are based on actual experience and 
time studies by the author and others and may be 
taken as showing, within a reasonable degree of ac- 
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curacy, what may be accomplished by the proper ap- 
plication of mechanical methods to freight handling. 

It will be seen that even where the equipment is 
to be installed in an existing building where extensive 
changes cannot be made without excessive cost, a care- 
ful study of the local conditions will enable the de- 
signer to select an equipment that will handle the 
freight with greater dispatch, equal safety and at much 
less cost than it can be handled by the common method 
of loading, trucking unloading and piling by manual 
effort. Particular attention must be paid to the kind 
of freight to be handled as this will have a marked effect 
on the type of equipment used and the costs encoun- 
ered, 

Care must be used in applying the figure given in 
the above analysis as they will apply only to the case 
and conditions assumed, though these have been taken 
as nearly as possible representative of Pacific Coast 
conditions, and the equipment described might not be 
at all suitable for a set of conditions seeming at first 
glance very similar. Each case must be analyzed on 
its own peculiar conditions, but the method outlined 
has proved valuable in the investigation of terminal 
problems and affords a means of comparing different 
equipments on a common basis. 

It is to be hoped that the day is not far distant 
when both terminals and ships will be designed for 
the efficient handling of freight at terminals, for it 
is only by co-operation of all interests involved that 
the cost of terminal freight handling can be reduced 
to a figure commensurate with the cost of its trans- 
portation, and the burden of the excessive handling 
cost now borne by the consumer, considerably de- 
creased. 


A Diesel engine central] station plant is being in- 
stalled at Duncan, B. C., to be in operation by Sep- 
tember 1 of the present year. It has been announced 
that the rates will then be reduced to 15c for the first 
50 kw.-hr. 12%c for the next 50 kw.-hr. and 10c for 
all in excess of this amount with 20 per cent discount 
for prompt payment. 





Asphalt-paper pipes for which numerous advan- 
tages over pipes of other materials are claimed are 
being introduced in Austria. Originally, the paper 
pipes were employed for electric cable conduits. but 
other uses have now been found for them, and the 
makers assert they can replace iron, steel, copper, and 
clay piping for all purposes except the conveyance of 
hot fluids, concentrated acids, and petroleum products. 
The pipes are made from a special kind of asphalt 
paper of German manufacture (the paper made in Aus- 
tria not being wide enough), are exceedingly light in 
weight compared with metallic or clay piping, and, in 
addition, are flexible to a slight degree. They are not 
affected by sudden changes of temperature, nor do 
the stray currents of street railway systems cause 
electrolysis of buried mains. The patents covering 
the process and the machinery for making the pipes 
are owned by the Anglo-Austrian Bank of Vienna; 
application has been made for American patents on 
both. Up to this time no machine-made pipes have 
been produced, as the machinery has only recently 
been perfected. 





f 








June 13, 1914.] 


GAS AND ELECTRICAL DEVELOPMENT IN 
CENTRAL CALIFORNIA. 

This development is interestingly indicated in part 
in a report iust issued by the Pacitic Gas & Electric 
Company covering the operations of that country dur- 
ing the year 1913 and giving comparative statistics 
with other years. 

Improvement in the high load factor of this com- 
pany which is now among the highest of all compar- 
able companies in the United States and the generating 
capacity is referred to in the following paragraphs and 
tables: 

The significance of the company’s load factor of 59 per 
cent may be inferred from the fact that the load factors of 
the electric companies operating in the largest cities in the 
country, namely, New York, Chicago, Philadelphia, Brooklyn 
and Boston, ranged from 33 per cent to 40 per cent in 1913. 
The company’s favorable position in this respect.is attribu- 
table to the large power load it has steadily built up practi- 
cally from the time of the first utilization of the State’s water 
power resources for the production of electric energy. 


Since the organization of the company its entire electric 
system has been welded into what is virtually a single oper- 
ating unit, all of the various plants being so interconnected 
and controlled that it is possible, in case of accident or varia- 
tion in load, to switch very quickly from one to another of the 
various power houses and transmission lines. This insures 
continuity of service throughout the entire field of operations 
and is an important element of strength, particularly in view 
of the necessity of uninterrupted service to the many impor- 
tant industries dependent upon the company for power. 


Electric Generating Statistics. 


System Peak 

Hydroelectric Steam Electric Load Demand 
Plants Plants Factor on 

Installation Installation for year System 

Year, No. in H.P. No. inH.P. (Per Cent) in H.P. 
1906 9 75,200 6 42,315 ot 63,672 
1907 10 85,600 7 52,437 ike 83,908 
1968 11 92,973 7 52,437 sees 89,733 
1909 11 92,973 5 60,266 eae 134,012 
L910 11 92,9738 4 44,266 Pe 128,269 
1911 11 92,973 4 58.266 A7.4 141,469 
1912 9 90,227 | 94,100 58.6 145,000 
1913 10 123,740 4 110,188 59.0 160.819 


Comparative statistics of the gross revenue of this 
company from electric sales together with a classifi- 
cation of the amounts from different classes of business 
is an interesting commentary on the direction and vol- 
ume of business growth. 


Gross Revenue from Electric Sales. 


Classification. Year 1913. Year 1912. Increase. 
Commercial and Residen- 
Oe OS eee ee $3,642,836.95 $3,457,064.85 $185,772.10 
State, County end Munici- 
DEl Business 2... .scccee 662,566.21 680,339.19 —17,772.98 
Sales of Power—Agricul- 
SUTRAS TVUBITY . 2c occ eees 419,092.83 195,883.72 223,209.11 
Sales of Power——Mining 
pO rr re 557,461.76 576,785.22 —19,323.46 
Sales of Power—Trans- 
portation Industry ..... 696,324.41 627,763.14 68,561.27 
Sales of Power—Manufac- 
turing Industry ....... 1,476,104.59 1.436,643.66 39,460.93 


Sales of Power—other Elec- 

tric Light and Power 

CIE EU SIITNDD «ne 0 bu 0s 0008 343,429.94 305,162.64 38,267.30 
Temporarv Lighting and 
Sales of Power—Commer- 


eial and Miscellaneous. 431.227 41 391.546 RB 39,770.58 
gee eR rrr yor 1,627.81 1,361.25 266.56 
USED opin Oe atch Werks $8,230,781.91 $7,672,570.50 $558,211.41 


One of the economies of operation which indicates 
the conservation of efficiency or the value of applied 
engineering progress is brought out in the following 
paragraphs: 

If the efficiency of this plant in the year 1913 had been 
no greater than it was in the year 1907, the fuel bill for 
1913 would have been $225,000 greater. In this respect the 
plant was 63 per cent more efficient in 1913 than it was in 1907. 
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Regarding the consideration of the property value 
of water rights and its established and important bear- 
ing upon rate-making the following comment is made: 

The Supreme Court of the United States, in a decision 
rendered by it on April 27, 1914, in the case of the San Joaquin 
and Kings River Canal & Irrigation Company vs. The County 
of Stanislaus et al., held that water rights are property, the 
value of which must be considered in the fixing of rates by 
public authorities. This was a reversal of the decision of the 
lower Federal Court. In view of the fact that your company, 
in addition to 100,000 b.p. of undeveloped water rights, has 
an installed capacity of 123,749 h.p. in its hydroelectric plants, 
and has other water powers under development at this time 
which will bring this installed capacity up to 281,157 horse- 
power, the importance of this decision as affecting your in- 
terests is obvious and confirms the opinion we have hereofore 
held that this company’s water rights, have a very large pe- 
cuniary value. 

The permanence of the franchises of the company 
is also referred to in the report as follows: 

sy its unanimous decision of April 6, 1914, in the case of 
Russell vs. Sebastian, in the argument of which counsel for 
this company participated, the Supreme Court of the United 
States established the fact beyond any further question, that 
the franchises secured under the authority of the state con- 
stitution prior to its amendment on October 10, 1911, under 
which this company is supplying gas and electric light and 
water in the large number of municipalities served by it, are 
vested property rights of perpetual duration, and include the 
right of making all necessary extensions within such munici- 
palities upon ihe terms of the original grant. By a general 
law of the state, no franchise of any description may now be 
sranted except upon condition that the purchaser pay at least 
2 ver cent of the gross annual receipts derived from its exer- 
cise. In the case of cities, governed by freeholders’ char- 
ters, the conditions upon which franchises are granted are in 
general more onerous than those prescribed by this general 
law of the state. The importance of this decision will, there- 
fore, be more fully appreciated when it is considered that 
the above-mentioned franchises of this company are not only 
without time limit, but are also not subject in any snecial 
rental, charge or burden of any kind. 

The climate of California, both in the coast cities 
and in the interior valleys, coupled with the generally 
high retail prices for coal and wood, is_ peculiarly 
adapted to the development of a large gas busi- 
ness, especially for cooking and heating. Comment- 
ing on this the report says: 

Gas is also being used in the company’s territory in an in- 
creasinz degree for industrial purposes. Among these may be 
mentioned the manufacture of cans, varnishes, barrels, etc., 
the operatior. of linotype and laundry machines. the roasting 
of coffee and the manufacture of jewelry and smelting of pre- 
cicus metals. One consumer of this class alone uses more 
ihan 20.000,060 cu. ft. of gas per annum. The company man- 
ufactures its gas exclusively from crude oil under a process 
developed by its own staff. The chief characteristics of this 
process are the ease and economy with which the oil is han- 
dled as compared with coal, coke, etc., the almost entire ab- 
sence of residuals ard waste materials, the flexible capacity 
of the works and, consequent upon these, the comparative 
economy in labor employed at the works. 


Gas Department Statistics. 


Total Daily Capacity Number of 


Number of of Generators Miles of Gas Street 
Year. Gas Plants. Cubic Feet. Gas Mains. Lamps. 
1906 14 16,440,000 1,147.26 3,607 
1907 14 27,640,000 1.269.62 4.491 
1908 14 32,989,000 1,329.53 4,922 
1909 14 54,280,000 1,447.03 4,956 
1910 14 34,680,000 1,634.21 5,499 
1911 16 24,680,000 1,917.71 8.342 
1912 17 44,710,000 2,201.00 8,442 
1913 17 44,710,000 2,374.18 8,924 
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Recent statistics published by the Census Bureau 
proved the Pacific Coast pre-eminent in electrical de- 
velopment, the summary as pub- 
Where Every lished in this journal, clearly indi- 
Prospect Pleases cating this enviable position, 
Reference shows that the average 
annual per capita expenditure in the West for electric 
light and power was much higher than the average 
for the East. These figures were naturally questioned 
and especially with reference to the state of California, 
it was thought that there must be some mistake. 
The eighth annual report just issued by the Pa- 
cific Gas & Electric Company is a corroboration, if 
stich were necessary, of the statistics referred to, as 
this company’s revenue per consumer is shown to be 
over sixty-two dollars. 


Due to a greater proportional increase in the num- 
ber of residence consumers this average shows a slight 
decrease but this cannot be appreciable or constant, 
as the West, due to intensive development, has no 
future problem of the small consumer. 

It is not uncommon to find practically every res- 
idence of whatever kind, in Pacific Coast cities, con- 
nected to the lighting company’s system. 

Though this is true, it does not represent a satur- 
ated business situation. 

Among the most remarkable features of the re- 
port referred to is the astounding increase during 1913 
in the agricultural business of this company, and the 
vast possibilities of business expansion along this line 
may perhaps be more readily grasped when it is learned 
that at present the acreage wholly or partially served 
by the company is but three hundred thousand, a beg- 
garly 4.28 per cent of the possible land, contiguous to 
the company’s system, which may be brought under 
cultivation; a circumstance of further electrical ex- 
pansion. 

In developing this rural load, the West is creating 
opportunity and causing a tremendously increased 
business in all departments—generation, transmission, 
distribution and _ utilization. 

lt is impossible to pass over this situation withovt 
commenting upon the economic importance at this time 
of the private ownership of electric light and power 
utilities. 

The municipal is, by its very nature, local and lim- 
ited, self-centered and centripetal, while the operations 
of a private corporation are extensive and its power 
centrifugal, in its desire for growth. 

In thus extending its operations the private cor- 
poration creates a service which builds up the rural 
districts, makes the growth and continuity of cities 
possible, and the prosperity of the state more certain. 

In catering to this class of business with its enor- 
inous possibilities, the manufacturing end of the elec- 
trical industry is greatly stimulated, especially the ap- 
pliance manufacturer, for gas, the electrical heating 
and cooking competitor of the city does not reach 
far ont into rural districts which with the advent of 
electricity for light and power are rapidly adopting 
it for cooking and heating also. 

When it is realized that the state of California is 
easily capable of supporting twenty times its present 
population and other Pacific Coast states proportional 
additions, and that population increases in this terri- 
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tory are greater than in any other part of the United 
States, the prospect of increased electrical business is 
indeed pleasing and the saturation point of electrical 
expenditures does not appear even as a speck upon 
the horizon of this vast electrical prosperity. 


The method of determining the quality of gas 

varies widely, both as regards the standard required, 

and whether it shall be determined 

A Variable by the use of the photometer, by 
Standard the calorimeter, or both. 

It would appear that progress in 
the art of manufacturing gas has now reached the point 
where the use of the photometer and of standards re- 
quiring its use in their determination, is not only un- 
necessary, but renders service to the consumer of a 
lower value than is otherwise possible. 

The elastic standard of lighting, meaning the pro- 
gressive intensities required for different classes of 
service, is common usage. For various reasons, stand- 
ards of quality of gas seem also unable to find a com- 
mon basis, and while the method of their determina- 
tion is, in most places, in accord with the regulations, 
the means used are essentially antiquated. 

Standards of quality of gas are inconstant; and 
hence there is no standard unless it is allowed that a 
standard may be variable, as is the case in lighting. 

Different authorities throughout the world are sat- 
isfied with or insist upon standards of quality of gas 
which vary in heating value, for example, as high as 
37 per cent. 

With the lapse of time, from the days of gas for 
lighting purposes only, to the present day of gas for all 
purposes, and the attendant necessary changes in the 
product and improvement in the appliances used there 
has resulted the need for a change, nut only in the qual- 
ity of the gas used, but in the method of determining 
that quality. 

Open flame burners were the only excuse for ad- 
hering to the candle power or photometric standard of 
quality, but due to the general use of incandescent 
mantles, or their possible use for all purposes, together 
with the wide use of domestic and industrial heating 
appliances, gas is perhaps more valuable for its calor- 
imetric, than for its light giving value. 

With the use of available improved appliances, a 
better and more economical light may be produced 
with non-luminous than with luminous gas. 

Due, however, to the use of different methods 
in the production of gas, it is questionable whether 
one standard could be generally adopted, especially if 
a so-called low standard is decided upon which, though 
perhaps most advantageous to the larger companies, 
might not be looked upon with favor by the smaller 
ones. 

Commercial efficiency in the gas industry is con- 
trolled in large degree by the question of by-products ; 
the economics of their extraction, the market and so 
forth. In that salable by-products reduce overhead, 
their utilization, unless most essential for the economic 
production of gas, would appear to be fallacious, and 
for this reason, the standard ultimately adopted should 
represent the highest possible conservation of utiliza- 
tion. 

To successfully adopt this standard will require 
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gas companies, notwithstanding the increased value 
of their product, to conduct a campaign of publicity, in 
order to overcome the present inertia of custom, and to 
permit their being able, with the willing consent of the 
public, to do this, and thus be able to discontinue en- 
tirely the antiquated and meaningless photometric ap- 
proximation of the quality of gas together with the 
elimination of the unnecessary qualities implied as 
then existing, and to adopt a sane standard of heating 
value—a practical measure of the actual service now 
required. 


It is difficult indeed to understand the tardiness 
which obtains with reference to the adoption of quan- 
tity surveying though the losses 
due to its non-adoption are certain 
as is the fact that this omissivn 
occurs in an age in which the elim- 
ination of waste is almost a worship which bids fair 
in the future years to label these days, “The Age of 
Efficiency.” 

Custom is almost a curse. 

Perhaps the reason for the ilelay is that the change 
of method in its entirety, is of such magnitude. 

For this reason it may be a far cry to the estab- 
lishment of the American Institute of Quantity Sur- 
veyors, but in the interim there is no reason why in- 
dividual trades should not take preliminary steps 
toward more economic practice. 

Even granted, for example, that a specification 
complete in every detail has been drawn up by a con- 
sulting electrical engineer for the architect, it still 
becomes necessary, when bids are called, for each elec- 
trical contractor to interpret them and to individually 
iake-off the quantities before making his estimates. 

The undesirable feature which here enters, not- 
withstanding standardization of methods, is the large 
percentage of errors made and the contracts awarded 
on the resultant low estimates which in turn react 
upon those contractors estimating correctly. 

The enormous waste of the present practice is em- 
phasized in the small percentage of jobs secured as 
compared with those estimated; ten per cent, it is 
stated, being a fairly high average. 

This situation and loss catising an increasing over- 
head calls for immediate relief. 

Pending the general acceptance and recognition 
of quantity surveying the logical step is that the elec- 
trical contractors’ organization in each city, as an in- 
stantial case, should employ a quantity surveyor and 
staff under the supervision of the association secretary, 
to take-off the quantities on all jobs. 

‘These men could be selected from among the best 
of those now engaged in this work and their special- 
ized and concentrated effort would then result to their 
advantage also in increased salaries 

The surveyors’ work accomplished the quantity 
sheets could be released simultaneously to member con- 
tractors required by the owner to bid. 

This would tend to largely destroy the present un- 
desirable features of electrical contracting and in re- 
ducing overhead would further the interests of those 
contractors whose desire, in matters for mutuality, is 
to operate together, while at the same time allowing 
more time to be devoted to business expansion. 


Electrical 
Estimates 








PERSONALS 


ITEMS FOR THIS DEPARTMENT ARE SOLICITED FROM ALL READERS 





GC. W. Lillard, Pacific Coast manager Gould Storage Bat- 
tery Company, is at Salt Lake City. 

H. C. Kennedy of the American Electric Heater Company 
was at Seattle last week and is at present in Portland. 


F. L. Webster, Pacific Coast manager Allis-Chalmers Mfg. 
Company, returned to San Francisco from a trip to Milwaukee, 


J. A. Ryen, sales manager of the Western Electric Com- 
pany at Portland, recently spent a few days at the Seattle 
office. 


R. Q, Cleavenger, sales representative of the Phoenix 
Glass Company, is at San Francisco and will visit other 
Pacific Coast cities. 


H. V. Carter, president Pacific States Electric Company 
has just returned to San Francisco from a trip through 
central and southern California. 


F, D. Fagan, sales manager of the San Francisco office 
of the Edison Lamp Works of General Electric Company 
has left on a visit to New York. 


J. B. Rowray, of Chico, superintendent of the Northern 
Electric road has assumed the office of acting general man- 
ager, succeeding A. D. Schindler, resigned. 

C. B. Babcock, manager Pacific Coast office General Gas 
Light Company, has left on an extended business trip through 
the Pacific Northwest, and western Canada, 


Bion J. Arnold of Chicago, the traction expert, addressed 
the Commonwealth Club of San Francisco during the past 
week regarding the acquisition of municipal railways. 


J. C. Drake, who was manager for the Snoqualmie Falls 
Power Company for several years, has been placed in the 
office of the commissioner of light and water at Tacoma. 


W. Crighton Harris has resigned from the engineering 
firm of Crighton, Harris & Company, to become chief engi- 
neer of the Titan Storage Battery Company of Newark, N. J. 


J. G. Scrugham, professor of mechanical engineering, 
state university of Nevada, and identified with many matters 
of electrical interest in Nevada, visited San Francisco during 
the past week. 


Douglas Alimond has been elected president and manager 
of the Anacortes Light & Power Company, Anacortes, Wash- 
ington. This company has taken over the holdings of the 
old Anacortes Water Company. 


A. B. Richmond, secretary of the Olston Electric Stove 
Company, Los Angeles, Cal., has been spending the past ten 
days at San Francisco and last Tuesday was a guest of the 
Electrical Development League. 


M. Mcintyre, formerly general manager of the Napa & Cal- 
istoga Electric line, has been appointed traffic manager of 
the Central California Traction Company, to fill the vacancy 
created by the resignation of S. W. Barnes. 


A. D. Schindler, vice-president and general manager of the 
Northern Electric, has resigned and will now devote his at- 
tentior to private interests in Southern California. He was 
formerly general manager of the Pacific Electric system in 
Los Angeles. 


E. K. Dyer is president and general manager of the re- 
organized firm of Dyer & Crawford, electrical dealers and 
contractors, Oakland, Cal. J. W. Carfe, vice-president and 
treasurer, is a new member of the firm, V. F. Crawford being 
secretary and assistant treasurer, 


Alton W. Leonard, vice-president Puget Sound Traction, 
Light & Power Company is now executive head of that cor- 
poration following the death of President Jacob Furth. Mr. 
Leonard has been carrying out the duties of the president’s 
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office for some time. There will be no immediate changes 
in the staff. 


F. V. Cook of Seattle, Wash., special salesman for the 
Ohio Brass Company, Marsfield, Ohio, sustained serious in- 
juries in the automobile accident at Ogden Canyon which 
resulted also in the drowning of Walter E. Read. Q. W. Hershey 
of Pittsburg, Pa., special engineer of the Westinghouse Com- 
pany, was also injured. 

George A. Boomer, Pacific Coast representative of Plume 
& Atwood Manufacturing Company, is visiting the different 
cities in the Pacific Northwest. Sylvester M. Baker of the 
Macbeth, Evan Glass Company, is also visiting the same 
cities, at the same time and for the same period. (At least 
if he is not, he ought to be.—Eds.) 


F. H. Barber, sales manager of the Western Electric 
Company in Salt Lake City, has been transferred to the com- 
pany’s office at Dallas, where he will take charge of the 
sales department. Mr. Barber has been connected with the 
electrical industry in Salt Lake for the past four or five 
years and has a host of friends who will regret his departure 
to his new field of labor, 

W. E. Herring, industrial agent Puget Sound Traction, Light 
& Power Company, has returned to Seattle from an extended 
eastern trip during which he visited the leading cities of the 
east and middle west and succeeded in interesting a number 
of manufacturers in the territory served by his company. 
He expects as a result of his trip that a number of in- 
dustrial plants will be established in the state of Washington. 


W. T. Wallace of the firm of Sanderson & Porter, the 
newly appointed general manager of the Great Shoshone & 
Twin Falis Power Company, Twin Falls, Idaho, has assumed 
office and has the reorganization plans for this company well 
under way. It is early to say just what program has been 
mapped out for the rehabilitation for this compamy, which 
was involved in the failure of the Kuhn interests at Pitts- 
burg, but all along the line there is an optimistic feeling that 
teh company will soon be operating under normal corelitions. 

John F. Heath, until recently county salesman for 
the Independent Electric Supply Company, Los Angeles, Cal., 
together with C. F. McDonald, previously chief engi- 
neer, Western Construction Company, both Jovians, are at 
San Francisco on the first le; of a trip around the world. 
The trip will occupy about 18 months and will take them 
through the Panama canal up to New York, through Europe, 
to Australasia and Japan from which country the return trip 
will be made to Seattle and via coast cities to Los Angeles. 
The journey results from a wager. 


W. A. Thomas, who for several years past has been com- 
mercial engineer in charge of all sales of mining apparatus 
for the Westinghouse Electric and Manufacturimz Company, 
with headquarters at East Pittsburgh, resigned his position 
with this company on June 1, and has taken up the practice 
of consulting engineer in Pittsburgh, with offices in the Sec- 
ond National Bank Building. His training in practical mining 
work, coupled with his work with the large electrical companies 
and extensive experience with mining companies, should 
peculiarly fit Mr, Thomas for the new work which he has 
chosen. He will specialize on mining. 


E. G. Hopson has been appointed by the American So- 
ciety of Civil Engineers as one of a committee of three to re- 
commend the award of medals and prizes for the society. The 
awards will consist of the James R. Cross medal, the Thomas 
Fitch Rowland prize, the James Laurie prize and the Col- 
lingwood prize for juniors. The various awards are for tech- 
nical accomplishments in engineering work during the past 
year. The choice of a Portland engineer among the thou- 
sands of engineers throughout the country for this service 
is regarded as a very considerable distinction. Mr. Hopson 
is district engineer of the reclamation service and president 
of the Portland, Ore., Association of the American Society 
of Civil Engineers, 
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E. H. Eardley of the Eardley Bros. Electric Company; 
F. S. Hartzell of the General Electric Company; Curtis B. 
Hawley of the Inter-Mountain Electric Company; A, H. De 
Nike, C. C. Campbell and J. F. Greenwald, of the Mountain 
States Telephone and Telegraph Company; R. S. Folland of 
the Capital Electric Company, and B. W. Mendenhall of the 
Utah Light and Railway Company, all of Salt Lake City, re- 
turned last Saturday from the Commercial Club Trade Ex- 
cursion which they accompanied into Northern Utah and 
Southern Idaho last week. That the electrical industry 
should have eight representatives out of a total of seventy 
business men on the excursion is an indication of the im- 
portance which the electrical industry has assumed in the 
business community. 


OBITUARY, 


Walter E. Read, 37 years of age, master mechanic for the 
Ogder Rapid Transit Company, was drowned and two com- 
panions were injured when the automobile in which they 
were riding left the roadway a short distance west of the 
Lewis summer camp in Ogden Canyon, and plunged over an 
embankment into the river at 10 o’clock on the night of May 
3ist. Mr. Read is the som of W. P. Read of Ogden, Utah, 
where he resided. For many years he was connected with 
the old Salt Lake City Street Car Company, of which his 
father was superintendent. He went to Ogden about ten 
years ago to take a position with the street car company in 
that city, and rose to the position of master mechanic. He 
leaves a wife and 12-year-old daughter. 


MEETING NOTICES. 


Seattle Engineers’ Club. 

The club met at luncheom Thursday, May 28th, at the 
College Club quarters, when Lawrence J. Colman, head of the 
well known Colman Creosoting Company of Seattle, ad- 
dressed the club on “The Comparison of Creosoting Pro- 
cesses.” 


Portland Section A. I, E. E. 


The regular business meeting and informal banquet was 
held at the Multnomah Hotel, Portland, Ore., at 6:30 p. m. on 
the evening of June 2d. Officers were elected for the en- 
suing year, as follows: R. F. Monges, chairmam; Paul Leb- 
enbaum, secretary-treasurer, and C. P, Nock, L. R. Elder and 
L. T. Merwin an executive committee. G. P. Nock will be 
the official delegate to the rational convention of the associa- 
tion to be held this year at Detroit, Mich. During the ban- 
quet excellent entertainment was provided for the guests 
who numbered about forty. 


The Jovian Electrical League of Southern California. 


The luncheon at Christopher’s on Wednesday, June 3, 
was well attended. After the customary introductions of 
guests, a splendid musical program was rendered by artists 
from local theaters. Chairman Colkitt announced the armual 
Jovian picnic, which will be held on June 20. The league, 
by a unanimous vote, declared itself against the proposed 
eight-hour law. A splendid lecture was then delivered on 
“General Organization” by former Assistant United States 
District Attorney Edward A. Regan. The speaker gave high 
praise to the spirit of commercial co-operation as practiced 
by the Jovian order and declared that the attitude of the 
Government towards business is one of great latitude, He 
urged his hearers to keep in close touch with legislation and 
see to it that acts which are passed should be enforced as 
they were intended to be. The chairman of the day was 
John C. Rendler, 


San Francisco Electrical Development and Jovian League. 


The semi- annual meeting of the Electrical Development 
and Jovian League was held Tuesday, June 9. In addition to the 
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regular routine business, the report of the nominating commit- 
tee appointed at the previous meeting to select and report on 
a list of candidates for the offices of president, vice-president 
ard two members of the executive committee was adopted 
as a whole and the secretary instructed to cast the ballot. 
The new officers elected to serve for the term commencing 
July 1, 1914, are: C. Heise (Westinghouse Electric and Manu- 
facturing Company), president; H. R. Noack (Pierson, Roed- 
ing & Co.), vice-president; members of the executive com- 
mittee, Garnett Young and E. B. Cutting. Among the several vis- 
itors present were A. B. Richmond, Los Angeles, who gave 
some remarks on the advantages of electric cooking in the 
home, and John F. Heath, also of Los Angeles, and who is 
starting on a trip around the globe, told his brother Jovians 
how he expected to accomplish it by using his wits. 


Los Angeles Section, A. I. E. E. 

Members of the Los Angeles section of the A. I. E. E. 
journeyed to the engineering building of the University 
of Southerm California on the evening of May 26, in order 
to listen to and take part in a symposium on “The Proper 
Method of Teaching Electrical Engineering.’ The subject 
was introduced by the reading of a highly interesting and 
original thesis on the development and corstruction of models 
for class room work, by Ernest Le Roy Arnold and David 
Beard Munroe. The models and charts dealt with the fol- 
lowing problems: “The Number of Windings Possible,” “The 
Voltage Drop,” “A Graphic Representation of Generator Field 
Action,” “The Different Actions That Are Occurring in an 
Induction Motor,” “The Theory of Commutation,” “The Build- 
ing Up and Decreasing of the Flux in Each Phase of a 3-Phase 
Transformer With Respect to the Other Two Phases.” 


The thesis, which presents many original viewpoints and 
will be printed in a later issue, was undertaker at the sug- 
gestion of Professor Nye and has been an endeavor to pre- 
sent by means of models, demonstrations and suggestions 
some of the various fundamental ideas met with in the treat- 
ment of electrical subjects. 


The interesting and lively discussion which followed, was 
opened by Prof. Nye, who gave a brief outline of the elec- 
trical engineering course at the U. S. C. He stated that: 
“Phe question of what should be taught to students in elec- 
trical engineering and how it should be taught will never 
receive a definite and final answer since the rapid develop- 
ment of the profession calls for frequent changes in the school 
system. Every so often the teaching engineer must come to 
the operating engineer with the question: ‘‘Are the technical 
men receiving the proper training, if not, what do you ad- 
vise?’ He then suggested twelve questions for discussion. 
In conclusion Prof. Nye made a plea for better operating 
positions for technical men. A large number of professional 
men and operating engineers participated in the discussion 
which followed and it appeared to be the consensus 
of opinion that the course should be so laid out as 
to compel the student to search for the answers to his prob- 
lems, as he will have to do after he leaves college and to 
include also a certain amount of business training and the 
proper understanding and use of commercial laws and prac- 
tices. 


Before adjournment the section endorsed Harris J. Ryan 
for the presidency of the institute. 


PORTLAND FIRE ALARM SYSTEM. 


As it might be inferred from the title of our leading ar- 
ticle of last week, “Portland Fire Alarm System,” that it 
referred to a description of the municipal alarm system, it is 
desired that we state, as the text clearly shows, that the 
article deals with a private manual fire alarm system operat- 
ing over the Home Telephone Company’s (automatic) system. 
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ELECTRICAL CONTRACTORS’ DEPARTMENT 


ELECTRICAL CONTRACTORS’ PICNIC. 

The California Electrical Contractors’ Association—Local 
No. 1—held their third annual outing Saturday, June 6, at 
Monticello Grove, Marin county. - While the weather sages 
dia not provide as favorable weather as might have been, yet 
the party were not discouraged, nor the enthusiasm lessened. 
‘They had gathered for a day of fun and fun they -had. Under 





All Aboard for the Contractors’ Picnic. 


the guidance of Secretary W. S. Hanbridge and the genial 
Capt. Leale of the steamer Caroline, and accomfpanied by a 
quartet of musicians, the party, some 150 in number, wives, 
sweethearts and kiddies, left San Francisco at 9:15 a. m., ar- 
riving at the picnic grounds at 10:30. 

Here the spacious pavilion was taken possession of and 
all the old-fashioned and modern light fantastics were indulged 
in by old and young, big and little, while here and there quiet 
littie parties were enjoying an out-of-door dinner under the 
protecting branches of the old “buckeyes” with their sweet- 
sluelling blooms. The big game was that of “indoor baseball,” 
played in regular manner with full regulation indoor diamond, 
between the Contractors and Jobbers. The teams proved 
themselves to be an equal match, for despite the fancy 
touches, the in-curves of either side, and the encourage- 
mént of the fair fans under the careful and clever captaincy 
of C. A. Ross for the Contractors and W. L. Goodwin for the 


Jobbers, the score stood 5 to 5 at the conclusion of the third 
inning. Umpires—N. M. Hope on the home plate; R, T. Brown 
on bases. 


The events of the day included: 


100 Yard Dash for Men—list prize, 1 pair of slippers, won 
by A. L. Capps, Pacific States Electric Company; 2d prize, 6 ft. 
zig-zag rule won by J, C. Williams, Holabird-Reynolds Co. 

Young Ladies’ Race—Iist prize, tango collar, won by Miss 
M. Melharn; 2d prize, electric lamp, won by Miss A. McManus. 

One Hundred Yard Race for Members Only—Prize, Perfume 
de L’Onion, won by C. S. Chamblin, California El. Con. Co 

Fat Men’s Race—Iist Prize, 1 case wine, won by A. E. Dren- 
dell, Drendell Electric Co.; 2d prize, pair of pliers, won by W. 
1. Goodwin, Pacific States Electric Company. 

Ladies Over 165 pounds—tst prize, gilded clock, won by Mrs. 
T. W. West; 2d prize, 1 doz. wine glasses, won by Mrs. A. L. 
Hughes. 

Journeymen’s Race—Ist prize, hack saw frame, won by R. L. 
Booth; second prize, pair of pliers, won by H. Boynton. 

Girls under 12, 50 yard dash—Ist prize, glove order, won by 
Miss Irene Noblitt; 2d prize, box of candy, won by Miss B. Sil- 
verman. 

toys under 12—lI1st prize. telegraph outfit, won by 
West; 2d prize, baseball outfit, won by Walter Ames. 

Girls under 6—lIst prize, box of candy, won by Miss Ruth 
Richmond; 2d prize, box of candy, won by Miss Margaret Han- 
bridge. 

Bovs under 6—Il1st prize, baseball outfit, won by 
Hughes, 2d prize, baseball outfit, won by A. Sedgwick. 

Men’s free-for-all—l1 package of stimulants, won by A. L. 
Capps, Pacific States Electric Company. 

Gate prize (ladies)—Mrs, A. 'T. Brown, portable lamp; Mrs. 
A. McDonald, glove order; Mrs, A. E. Drendell, pair of silk hose. 

Gate prize (men)—E. W. Regensberger, slide rule; A. Leibes, 
box of cigars; A. L. Capps, Carroll hat. 

Committees: Arrangements—Messrs. Boynton, Chamblin, 
Sittman, Hope, Hanbridge. Finance—Messrs. Hanbridge, Cham- 
blin, Watts. Games—Messrs. Hope, Boynton, Reid, Smith, Re- 
gensberger, Hughes. Boosters—Messrs. Boynton, Ames, Decker, 
Gallivan, Fortini, Davis, Kirsten, L, Levy, P. C. Butte, Carlson. 
iintertainment-—Messrs. Sittman, Kohlwey, McDonald, P. Levy, 
P. C. Butte. 


Those participating in the,outing were: C. W. Atkins, G. H. 
Battee, KR. L. Booth, A. L. Boynton, wife and sons, A. T, Brown, 
wife and son, W. Burns, Miss A. Butler, P. C, Butte, C. C. Caben 
and wife, A. L. Capps and wife, C. Chamblin, A. H. Cobleigh, W. 
P. Collins, Mrs. W. K. Cooper E. A. Crowson, C. C. Davis, Miss B. 
Dooley, A, E. Drendell and wife, W. R. Dunbar, Miss C. Duncan, 
E. J. Dwyer, H. S. Engie, Mrs. M. J. Fleming, Miss Gibbs, R. W. 
Glenn. W. lL. Goodwin, L. Grundy, W. B. Hall, W. S. 
Hanbridge, wife and daughter, D. Harris, J, A. Herr, M. 
E. Hickox and wife, Miss lL. C. Hinkle, N, M. Hope and 
wife, (Pop) Hughes, wife and daughter, D. Hughes, wife and 
children, R. T. Kahn, W. J. KHne, W: Lacy, O. W. 
Lane, A. H. Larson, Mrs. L. Laws, A. Lickes and son, A. Mein- 
ema, Miss M. Melhorn, Miss A. McManus, T. H. McDonald, T. E. 
Morgan, W. L. Newlands, E. G Wilson and wife, A. V. Olson, M.S. 
Orrick, R. W. Otto, E. Parks, Miss Parks, R. B Petersen, Mrs. I. 
Pollmayer, I*. Poss, N. D. Powell, H. C. Reed, F. W. Regensber- 
ger and wife, J. A. Richmond, wife. and children, G. V. Ross, A. 
Kk. Rowe, M. L. Scobey and wife. M. W. Sellar, M. Steel, Miss 
Sweetman, W. Tardiff, E. M. Thick, H. Walk, A. W. Watson, 
Miss W. Weekly, T. W. West ana wife, J. C. Williamson, Mrs. 
A. Willison, F. W. Wilson, H. Zweifel. 


Ross 


Arthur 














All Happy Despite the Rain. 








June 13, 1914.] 
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NEWS NOTES 


FINANCIAL. 


VALDEZ, ALASKA,—The Alaska Water, Light & Power 
Company is increasing its capital stock from $100,000 to $250. 000 
S. A. Hemple, Valdez, is at the head of the company. 


FRESNO, CAL.—The Tulare County Power Company, 
which was organized a year ago by the citizens of Lindsay, 
and has beem generating power by steam and selling it to the 
residents of the county, is to issue $1,000,000 of 6 per cent 
bonds within the next few weeks. The moneys received from 
the sale of these securities is to be used in paying outstanding 
indebtedness, corstructing and erecting main lines and exten- 
sions, adding to its steam plant and equipping the same and 
to purchase machinery to equip a hydroelectric generating 
plant on the Tule River. The bonds will rum for a period of 
25 years and will be secured by a mortgage on all of the 
property new owned or hereafter acquired by the company. 
The mortgage will provide for an annual sinking fund of 
$23,000. 


SAN FRANCISCO, CAL.—The trustees of the Sloss in- 
tcrests have announced that no further advamces will be 
made by them for the payment of the interest on the North- 
ern Electric Railway Company first and consolidated 5 per cent 
40 year gold bonds, or on army notes secured by said bonds, un- 
til such time as the situation warrants them in again consid- 
ing this question. Coupons on all underlying bonds are being 
paid as they mature. The trustees are of the opimion that 
their primary duty in administering the trust, and particu- 
larly the fund deposited by Mrs. Sarah Sloss as a contingent 
assurance to creditors, is to employ the fund in safeguarding 
the properties with a view of protecting the principal, rather 
than to deplete such fund continually by advancing interest 
payments. 

OAKLAND, CAL.—The directors of the Oakland, Antioch 


& Eastern Railway have announced an assessment of $5 per 
share on the capital stock of the company, payable as fol- 
fows: $2, payable July 3; $1.50, payable October 1, and $1.50, 
payable January 1, 1915. President Arnstein reports excel- 
lent gross receipts for March, April and May despite adverse 
conditions as follows: March, $47,924.02; April, $48,591.21; 
May (last three days estimated), $53,000.00. In explaining the 
unusual procedure of making an assessment for capital im- 
provements and additions, and not for deficits or loss, the 
directors say, that notwithstanding the fact that there are 
now $1,350,000 bonds in the treasury, authorized by the rail- 
road commission, the largest stockholders have decided that 
as the future of the company looks so bright they would pre- 
fer to pay an assessment on their stock rather than endeavor 
to put these bonds out under the present unfavorable conmdi- 
tions and thus burdening the company with high interest 
charges. 





ILLUMINATION. 
NOGALES, ARIZ.—Monte Mansfield and Spiro S. Proto 
have been granted am electric light franchise. 


AUBURN, WASH.—A 50 year franchise has been granted 
to J. L. Veach for installing a gas plant in this city. 


LOS ANGELES, CAL.—Hermon district, located east of 
Pasadena avenue, is seeking a modern lighting system for 
that part of the city. 


EUGENE, Ore.—The county court has granted a fran- 
chise to Richard Clow of Mapleton, Ore., lo operate and main- 
tain an electric lighting plant in that town, which is unin- 
corporated. 


VADER, WASH.—The Vader Gas & Fuel Company has 
secured a franchise to operate here. The franchise is granted 
for a period of twenty-five years, the city to receive street 
lighting without cost, 


SAN PERNARDINO, CAL.—The project for a municipai 
electric light plant, plans for which have been under con- 
sideration for over a year, may be taken up shortly by the 
city administration. Local electric companies will be asked to 
name figures on their system, after which a bond election 
will be held. 


BANNING, CAL.—The board of city trustees has sold a 
blanket franchise to Ghreist & Son, of Newport Beach, Cal., 
who will proceed to install an electric light and power plamt 
in Senning. Electricity will be supplied by the Southern 
Sierra Power Company. Mr. Ghreist is planning to operate 
lighting plants at Victorville and elsewhere, Banning to be 
headquarters. 


NEVADA CITY, CAL.—Washingtom an old mining town 
on the South Yuba River, 19 miles above here, is soon to use 
electric lights. Henry O. Kohler and A. Schwartz, business men 
of that place, have had men employed for some time con- 
structing a ditch and flume nearly five miles in length, which 
will brirzy water power to Washington, with which to gener- 
ate electric power, 


TRANSMISSION. 
SANFORD, ARIZ.—Fire has destroyed the plant of the 
tila Valley Light, Power & Water Company, only recently 
completed. 


LOS ANGELES, CAL.—City Attorney and Acting Mayor 
Betkowski has decided on the disposition of $1,350,000 of 
power bends at once, to be used to complete the city’s power 
plant in San Francisquito Canyon. 


BUCKLEY, WASH.—The business of the Buckley Electric 
Company has been acquired by the Puget Sound Traction, 
Light & Power Company who began service at that point 
May ist. Under the new management the town will have 24 
hr. service. 


STOCKTON, CAL.—The Oro Development, the Oro Flec- 
tric and the Oro Water, Light & Power Company held their 
annnal meetings last week. The only change in the direc- 
torate of the companies is the election of F. B. Peterson, a 
heavy stockholder, to succeed W. S. Wilsey, resigned. 


LOS ANGELES, CAL.—The board of supervisors of Los 
Angeles county will receive bids up to July 6th, for the pur- 
chase of an electric transmission line and distribution sys- 
tem franchise along all public places, streets, lanes, high- 
ways, etc., in the county, the same to be maintained for 40 
years. 

EUGENE, ORE.—R, H. Clow, who has been granted the 
right to maintain and operate a power distributing system at 
Mapleton, is building a dam and power plant on the creek 
which flows through the city and proposes to sell electric 
power and lighting. The franchise was granted by the county 
court. 

OREGON CITY, ORE.—The power plant being con- 
structed by M. J. Lee of Canby, to supply the towns of Canby, 
Molalla, Needy and Mulino and the farming community in 
the southwestern part of the county is well under way. The 
weir dam on the Molalla River, about two miles above Mo- 
lalla, has been built. The ditch and flume, totaling in distance 
about 1800 ft., have been completed. Mr. Lee has applied to 
the councils of Canby and of Molalla for franchises. 
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TRANSPORTATION. 

SEATTLE, WASH.—-The Seattle City Council recently 
granted the Puget Sound Traction, Light & Power Company 
a franchise to construct and operate a street railway ex- 
tension on Ravenna Boulevard. 


SAN FRANCISCO, CAL.—Definite action has been taken 
by the pubiic utilities committee of the supervisors looking 
to the opening of negotiations for the purchase of the United 
Railroads properties by the city. 


SEATTLE, WASH.—Application has been made by the 
Puget Sound Tractiom, Light & Power Company for a railway 
franchise on Avalon way from West Spokane street to the 
junction of West Alaska street and 29th avenue. The company 
will agree to common user clauses, 


TUCSON, ARIZ.—The street railway will be extended 
from the present terminus at the gate of the university 
grounds north or. Park avenue and east on Speedway, a dis- 
tance of more than a mile. The right of way has been do- 
nated to the Rapid Transit Company for the extension. 


SEATTLE, WASH.—The city council has voted to issue 
$500,000 in public utility bonds to be used with a like amount 
in general bonds recently authorized for building 8 miles of 
municipal car line through Rainier Valley. ‘The route of 
the proposed line parallels the line of the Seattle, Renton & 
Southern. 


STOCKTON, CAL.—The new Tidewater & Southern Rail- 
road, operating between Stockton and Modesto, has put in 
commission its first 42 ton electric locomotive and the tryouts 
have proven most satisfactory, and the officials will announce 
shortly the regular running time of the machine, which is 
destined to handle all the freight carried over the road. The 
locomotive is equipped with four 65 h.p. 600 volt motors, 
connected in series of 1200 volt motors, connected im series 
of 1200 volts. 


MILL VALLEY, CAL.—Ground nas been broken in Cas- 
cade drive for the Mill Valley branch of the Marin County 
Electric Railways Company which proposes to build and 
operate a suburban system between this city and Sausalito as 
well as to give both terminal towns street car service 
throughout their lengths. All of the franchises have been 
secured for the road and more than 75 per cent of the stock 
has been subscribed. The road will be in operation before 
the cpening of the Exposition. according to W. W. Hicks, who 
is back of the project. 


OAKLAND, CAL,—The elimination of the old style of turn- 
ing cars at the end of the runs is planned on the new “‘loop” 
system, for which the San Francisco-Oakland Terminal Rail- 
ways has provided in its request for a $10,000,000 issue of 
bonds or improvements and the paying off of old debts. 
Heretofore cars on Broadway and Washington streets have 
gone to the ends of their runs and stopped, and the car 
crews have turned the trolleys and changed ends for the 
return trip. By an elaborate system of switches and turn- 
outs, costing about $50,000, the cars hereafter will reach the 
ends of the lines, turn off for a block, go around the block 
and return to the original street. 


TELEPHONE AND TELEGRAPH. 

SAN FRANCISCO, CAL.—The Pacific Telephone & Tele- 
graph Company has been granted a building permit for a 
class A substation at Commercial and Montgomery streets 
to cost $30,000 


HOLTVILLE, CAL.—A. E. Wright of the Valley Tele- 
phone Company has petitioned for a franchise to operate a 
city telephone exchange here agreeing to expend not less 
than $3000 in the system immediately. 

ASTORIA, ORE.—An ordinance was introduced at a 
recent session of the city council requiring the Pacific Tele- 
phone & Telegraph Company to place all its wires under- 
ground, when the streets are improved. 
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STEVENSON, WASH.—Application has been made by A, 
D. Davison, James Graves, E. C. Hamilton, Louis Aalvik and 
E. E. Shields for a franchise to build, equip, maintain and 
operate telephone lines over roads in Skamania county. 


BRAWLEY, CAL.—R. Wigton, Commercial Engineer, 
of the Pacific Telephone & Telegraph Company is making a 
survey of opportunities for future business in Imperial val- 
ley, with recommendations for the extensiom of the telephone 
service. 


NEWPORT, CAL.—The Pacific Telephone & Telegraph 
Company has been granted the privilege to erect poles, wires 
and other appliances and lay underground cables for the 
transmission of electricity in this city for telephone and tele- 
graph purposes. 


LA JOLLA, CAL.—-The Pacific Telephone Company has 
signed a lease on a store in the Chase block and will move to 
the new location some time ir. June, A new switchboard and 
better accommodations for communication with San Diego 
will be installed. 


STOCKTON, CAL.—The farmers in the section between 
Vernalis and Tracy have formed a co-parnership for the 
purpose of building a telephone line 32 miles in length con- 
necting with Lathrop and Banta and with all the farmers’ 
lines in this territory. 


WOODLAND, CAL.—Bids will be received by the board 
of trustees up to June 22 for the sale of the franchise of the 
Pacific Telephone & Telegraph Company to maintain poles 
and to lay underground conduits for the transmission of elec- 
tricity for telephone and telegraph purposes. 


WATERWORKS. 


FRIDAY HARBOR, WASH.—The contract for the con- 
struction of the water system has been awarded to Baker 
& McCrary for $4321. 


NORTH POWDER, ORE.—Bids will be received until 
June 25th for the purchase of $20,000 worth of water bonds 
for the construction of water works. 


MILWAUKEE, ORE.—The city council has _ received 
plans for laying an 8 in. pipe line from the Portland Bull 
Run water system to Milwaukee. It is estimated that the 
line will cost $20,000. 


SNOHOMISH, Wash.—The council has adopted a resolu- 
tion providing for the improvement of the city water system. 
The work will consist of excavating and laying 15,000 ft. of 
pipe with necessary connections and repairs on reservoir. 
The approximate cost is $19,060. 


SANTA CRUZ, CAL.—Steps have been taken for the call- 
ing of a water bond election in the sum of $150,000, the 
money to be used in laying a new and short supply pipe line 
to Laguna Creek, pipe of 18 in. against the present 14 in. 
and the construction of the necessary storage reservoir. 


RENO, NEV.—The Reno Power, Light & Water Company 
has been ordered by the Nevada Public Service Commission 
to begin the construction of a clarifying and sterilization 
plant for water furnished to Reno and Sparks from the 
Truckee River before July ist and finish it within ninety days. 


TACOMA, WASH.—The city has entered into a co-opera- 
tive agreement with the forest service for the protection 
of the source of its water supply, the watershed of the Green 
River, which lies within the Rainier national forest. The two 
agencies working together will protect this stream from the 
results of forest destruction by fire or by other agencies. 


RIVERBANK, CAL.—W. Hobart met recently with the 
business men of Hughson to discuss the installation of a 
water system at that place. The Hughson board of trade 
held a meeting and approved the plan and the work will cost 
$80,000 and will be owned by the Riverbank Water Com- 
pany, but will be known locally as the Hughson Water Sys- 
tem. 








